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1 


HIS study was designed to obtain information about a situation 

likely to face the Army whenever it becomes urgently necessary to 

transport troops into cold regions. Under such conditions, men 
acclimatized to warm weather in Southern training camps may be 
sent by air into Northern areas, usually without being indoctrinated 
and acclimatized to the cold. This happened during World War II, 
when men from desert training camps went directly to Attu. A 
special case must be met when troops transported by air are forced 
down in the North, where they will face the necessity of making 
sudden provision for survival. The present study simulated a survival 
situation for 32 heat-acclimatized men transported by air from Mac- 
Dill Air Force Base, Fla., to bivouac at Camp Shilo, Manitoba, Canada, 
in the dead of winter. 


1U. S. Army Medical Nutrition Laboratory, Chicago, III. 
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Figure 1.—Travel itinerary of test troops. The isotherms, derived from United 
States Weather Bureau data, are representative of the time of day at which the 
flight passed the given points. 
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Partial answers were sought to three general questions. First, what 
are some of the measurable metabolic changes in men during acute 
exposure to the cold, when the subjects are untrained and unacclima- 
tized? Second, what are the dietary requirements for such men, 
performing only the minimal amount of physical work necessary to 
keep themselves comfortable in a cold bivouac area, and does the 
present experimental Air Force emergency ration meet these require- 
ments? Specifically, under these conditions of acclimatization and 
activity, what are the requirements for water, calories, protein, inor- 
ganic salts, and vitamins? Third, can unifying explanations for the 
observations in these experiments be found in the literature on cold 
acclimatization, on heat acclimatization, on the “catabolic phase” after 
injury of any sort, on the adrenocorticotropic hormone, or on the 
“adaptation syndrome” (7) (2) which is mediated by the pituitary- 
adrenal system when animals are subjected to severe stress? The 
reactions of the “adaptation syndrome,” have been demonstrated in 
animals exposed to many types of stress, including cold, but as far as 
is known have not been studied in men exposed to the combined 
stresses of cold and inadequate rations. 

In an attempt to answer these questions, a highly complicated ex- 
periment in which dietary, medical, biochemical, physiologic, and 
psychiatric observations were made on the subjects, first during a 
preliminary period in Florida, second during a simulated survival 
situation in the cold after the troops had been transported from 
Florida into Canada, and third during a period of recovery in heated 
barracks at Camp Shilo, Manitoba. 


METHODS 


Volunteer subjects from the 55th Reconnaissance Group at MacDill 
Air Force Base, Fla., were interviewed and examined, and 32 healthy 
young men were selected for the study. Few had ever experienced 
extremely cold weather, and many had never seen snow. After various 
observations had been made during a 2-week period, the men were 
issued pyramidal four-man Arctic tents with cloth floor and nylon 
liner, gasoline stoves (one- and two-burner), gasoline lanterns, moun- 
tain cook sets, and clothing (including U. S. Army Quartermaster 
winter issue of underwear, socks, woolen shirts, woolen trousers, 
sweaters, field caps with ear flaps, parkas, mittens with inner liners, 
windbreak trousers, and felt shoes) and were briefly acquainted with 
the use of this material. 

On 20 January 1948, the troops and all their equipment were flown 
from MacDill Air Force Base, Fla., into Canada (fig. 1). During 
the 17-hour flight they were well protected against cold. During the 
two fuel stops they stayed in warm buildings. Two of the planes were 
poorly heated, but the troops were supplied with blankets and Arctic 
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Figure 2.—Outdoor weather data in Florida and Canada in 1948. The windchill 
unit is one kilogram-calorie lost per square meter of exposed skin per hour 
based on the work of Siple (3), 
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ACUTE EXPOSURE TO COLD-WATER BALANCE 


( AVERAGES FOR THIRTY SUBJECTS) 
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clothing and there were only occasional mild complaints of cold. On 
arrival at Rivers Air Base, Manitoba, on 21 January, they were taken 
at once to well-heated barracks kept at a mean temperature of 75° F. 
Except for minimal exposure to cold during transportation to and from 
heated mess halls, they were confined in these warm buildings for 
about 40 hours until the time for movement to their bivouac area 
near Camp Shilo, 45 miles away. It was assumed that any effects of 
the plane trip, such as chill and fatigue, were overcome by the restful 
stay in warm barracks. Subsequent studies of the pertinent data re- 
vealed no significant differences between the troops who had traveled 
in the heated plane and those in the unheated planes. 

Early in the morning of 23 January, specimens of blood and urine 
were collected while the troops were still in the warm barracks. The 
troops were then transported without breakfast in open unheated 
canvas-covered trucks at a mean temperature of —35° F. to Camp 
Shilo, the trip of 45 miles taking 3 hours. At Camp Shilo, where 
an advance party of observers had made the necessary arrangements, 
further specimens of blood and urine were collected to detect altera- 
tions which had occurred during the 3-hour exposure to severe cold. 
At Camp Shilo, a specimen of blood was obtained and then the test 
subjects, still without breakfast, were issued rations and transported 
together with their tentage and duffel bags to the bivouac area, where 
they found ice for production of drinking water, and gasoline for 
cooking and heat. The bivouac region was chosen to assure isolation, 
desolation, and open exposure to the wind (fig. 2). 

For the bivouac period, the 32 troops were segregated into 4 groups 
of 8men. Each of the 4 groups was issued a different ration, as shown 
in table 1, and was restricted to a separate bivouac area, carefully 
isolated from civilization and from the other 3 bivouac areas, to 
prevent consumption of unauthorized foods and to prevent com- 
parison of rations by the subjects of different groups. The 4 rations 
used in the bivouac period are described fully in the complete report. 


TABLE 1.—Issue of rations to test troops 











Actual con- 
Issued (ra- 
Period and group Ration tions per man aa . 
perday | man per = 
Florida: All groups----- A ib ET A To ics centre ndcdhccbsenenatie 1 3, 000 
ivouac: 
ee cndnea cack Ration, combat, individual, C-2________.____._---- \% 1, 120 
ee ee a ctbeas chun Ration, emergency, Air Force (experimental) _ _--_- 1 1, 940 
Packet, food, individual, assault (experimental) --_ -- 1 1, 650 
De a anscniowitte Ration, small detachment, 5-in-1______.......-.---- 1% 4, 850 
Recovery:’ 
SR Canadian Army ration scale No. 1_...-.......--.-| Unlimited 4, 450 
| 2s Canadian Army ration scale No. 1_...-.---.------ Unltmited 4, 880 
RE et a aoe a Canadian Army ration scale No, 1-..--..-......... Unlimited 5, 040 
We edn cae cones Canadian Army ration scale No, 1...--.-..------- Unlimited 4, 790 
| 
1 Low calorie control group. ? High calorie (excess) control group. 


3 Recovery caloric consumption was measured for 3}4 days only. 
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The subjects lived in their respective areas for the next 12 days, ex- 
cept for short periods of from 1 to 4 hours each, when they were 
brought by truck to cold vacant barracks at Camp Shilo (fig. 3). In 
this building, an inside temperature as near to 50° F. as possible was 
maintained, the subjects stripped to their underclothing and with in- 
dividually assigned blankets and mattresses, awaited their turns for 
various experimental procedures and observations. To secure con- 
tinuous detailed observations, one medical officer lived in the bivouac 
tents with each group for the 12-day period. 

As a psychologic stratagem to insure the continuity and reliability 
of the last days’ observations, the subjects and staff were led to be- 
lieve that they would be “rescued” on the fourteenth day at the earliest. 
They were suddenly rescued on the evening of the twelfth day, when 
they were quickly transported to a warm building in Camp Shilo 
where temperatures between 70° and 80° F. were maintained. They 
stayed there for the next 90 hours except for meal times, at which 
times exposure to cold in transit to warm mess halls was minimal. 

This segregation of the troops in warm barracks made possible ob- 
servations on initial changes following a period of dietary restriction 
and exposure to the cold. The men were allowed to eat as much of 
the Canadian ration scale No. 1 (comparable to U. S. Army field 
ration A) as desired, and were allowed to rest as much as desired. 
Physical activity was minimal, because the test troops had only to 
try to keep themselves comfortable. The daily caloric expenditure 
was calculated from time activity charts. It ranged from 3,600 calo- 
ries per man per day in the high-calorie control group to 2,800 calories 
per man per day in the low-calorie control group, spontaneous volun- 
tary activity in the bivouac area accounting for the differences. 

The following observations were made once or more, and all data 
were subjected to statistical analysis: 

(a) Anthropometric observations—Body weight, height, surface 
area, Waist circumference, and chest expansion. 

(6) Dietary history—Questionnaire on food preferences, quanti- 
tative consumption measurements, and quantitative chemical analysis 
of all food items used in the bivouac period. 

(c) Medical history—Incidence and intensity of symptoms. 

(d) Medical examination—Physical examination for signs of nu- 
tritional abnormalities; roentgenogram and electrocardiogram. 

(e) Psychiatrie observations—Minnesota multiphasic personality 
inventory, personal interviews, self-appraisement questionnaire, dia- 
ries kept by test subjects, and observation by medical, military, and 
test personnel. 

(f) Functional observations.—Physical fitness tests, gastrointes- 
tinal activity, skin and oral temperatures, renal-adrenocortical 
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ACUTE EXPOSURE TO COLD —HEMATOLOGY 
(AVERAGES FOR THIRTY SUBJECTS) 


Figure 4. 
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ACUTE EXPOSURE TO COLD —METABOLISM 
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function tests by the water restriction-diuresis test, cardiovascular 
response to the cold pressor test, plasma and blood volumes, and quali- 
tative examination of urine for acidity, acetone, sugar, albumin, and 
specific gravity. 

(9) Biochemical measurements.—Whole blood: ascorbic acid; se- 
rum: chloride, inorganic phosphorus, sodium, potassium, ascorbic acid, 
uric acid, protein; urine: ascorbic acid, chloride, sodium, potassium, 
nitrogen, phosphorus, calcium, uric acid, creatinine, creatine; fecal: 
nitrogen, calcium, and phosphorus; and ration ; ascorbic acid, nitrogen, 
calcium, phosphorus, sodium, potassium, and chloride. 

(h) Balance studies—All urine and feces were collected during 
the bivouac period. From analytical data on these, together with 
analytical data on the foods and fluids consumed, balances were com- 
puted for water, calories, nitrogen, sodium, potassium, phosphorus, 
calcium, and chloride. 

(7) Hematologic measurements.—Red blood cell count, white blood 
cell count, differential count, hemoglobin, hematocrit, direct count of 
eosinophils, and Arneth’s count. 

(j) Endocrines—Urinary excretion of 17-ketosteroids, gonado- 
tropins, corticosteroids, androgens, and serum protein-bound iodine. 

(k) Acceptability, utility, and stability of rations.—Direct observa- 
tion by quartermaster and medical observers, qualitative data from 
questionnaires filled out by subjects, quantitative data from measure- 
ment of food consumption, and modification of items during storage, 
handling, freezing, and thawing. 


REACTIONS TO COLD INDEPENDENT OF DIET 


Acute exposure (first 24 hours).—The statistically significant re- 
sponses to acute exposure to the cold (i. e., differences between Florida 
and the first day of bivouac at a mean temperature of —26° F.) 
included (a) diuresis, with negative water balance; (0) hemoconcen- 
tration, with increases in concentration of serum protein, high hemo- 
globin, and high hematocrit readings; (c) reduction of eosinophils 
and lymphopenia; (d@) neutrophil leukocytosis, with increase in the 
percentage of immature forms; (e) hyperuricemia, hyperphosphate- 
mia, and hyperpotassemia; (f/f) hyponatremia and hypochloremia; 
(g) transient retention of sodium and chloride, with transient in- 
crease of potassium in urine; (2) diminution of ascorbic acid in the 
blood, with an increase in the urine; and (7) transient hypothermia. 

Short term effects (first 12 days).—The significant subacute effects 
of cold independent of diet (i. e., the difference between Florida and 
the latter part of the 12-day bivouac period) included (a) change 
in kidney and adrenocortical function, a test dose of water being 
excreted rapidly and at a very low specific gravity; (6) eosinopenia 
and lymphopenia; (¢) prolonged hyperuricemia and hyperphospha- 
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temia; and (d) bradycardia and decreased pulse pressure (figs. 4 and 
5). 

Recovery after 12-day exposure—The significant changes in re- 
covery independent of diet (i. e., differences between bivouac period 
and recovery period in warm barracks) included (@) large increase 
in body weight; (6) large positive water balance; (¢) rise in eosino- 
phil and lymphocyte count; (d) shift of neutrophils toward more 
mature forms; (¢) diminution in serum uric acid and inorganic phos- 
phate concentration; and (f) reversion of cardiovascular and of 
kidney and adrenocortical function toward Florida values. 

Conclusions regarding the immediate reactions to exposure to in- 
tense cold for 24 howrs.—On the basis of balance studies, there was 
no convincing evidence of a “catabolic phase” followed by an “ana- 
bolic phase,” such as is seen after injury, although on the first day 
all groups excreted more nitrogen than on any other day of the 
bivouac period. 

Many similarities were found between the present results and the 
effects of injecting ACTH (7). These similarities included hemato- 
logic changes (decrease of eosinophils, lymphopenia, neutrophil leuko- 
cytosis) and biochemical changes (increased serum uric acid, increased 
serum phosphate, retention of sodium and chloride, increase in the 
urinary uric acid/creatinine ratio), and the reversal of these changes 
when the cold stimulus was removed. 

There were also many similarities between the present findings and 
those occurring in the general adaptation syndrome resulting from 
stress. During the first 24 hours there were changes similar to:those 
occurring in the shock and countershock phases of the alarm reaction, 
i. e., hypothermia, diuresis and hemoconcentration, neutrophil leuko- 
cytosis, eosinopenia, lymphopenia, hyperuricemia, hyperphosphatemia, 
hyperpotassemia, hyponatremia, and hypochloremia. Most of these 
changes had reverted to preexposure values in 24 hours, except for the 
hematologic changes. The phase of resistance might be considered 
to be present in the last 10 days of exposure and the withdrawal of the 
cold stimulus, with many rebound phenomena, might be considered 
to represent the removal of the stress during the 7-day recovery period. 

In the high-calorie control group, urinary excretion of 17-keto- 
steroids and androgen increased during the bivouac periods. In the 
three low calorie groups there were decreases. In all groups there 
was a diminution in the concentration of serum protein-bound iodine, 
and no consistent changes in urinary excretion of corticosteroids 
and androgens. These quantitative endocrine studies support the 
view that in well-fed men the pituitary-adrenocortical system is 
sharply stimulated during abrupt exposure to cold. In the present 
groups of subjects on low-calorie diets, some of the changes were 
either absent or in some way masked. 
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REACTIONS OF THE TEST SUBJECTS AS RELATED TO DIET 


The significant changes related to diet in the bivouac period (i. e., 
changes between the beginning and the end of the bivouac period) 
included (a) change in body weight in proportion to caloric balance ; 
(6) nitrogen, phosphorus, calcium, sodium, potassium, and chloride 
balances in direct proportion to the intake of these substances; (c) 
voluntary fluid consumption related to the specific ration, with those 
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Figure 6.—Summary of nutrient balances. 1=correlation coefficient between cal- 
culated line and observed data. PX100=chances in 100 that this correlation 
could have occurred by chance alone. 


on the experimental Air Force emergency ration drinking almost a 
quart of water daily more than those on any other ration; (d@) diminu- 
tion in number of bowel movements directly proportional to caloric 
content of the ration; (¢) increase in depressive symptoms in the three 
low-calorie groups compared to the high-calorie group as judged by 
the Minnesota multiphasic personality inventory; and (f/) changes in 
the concentration of ascorbic acid in the blood and the excretion of 
ascorbic acid, related to the dietary intake of ascorbic acid, all being 
low in the group on the experimental Air Force emergency ration. 

The following general conclusions are drawn concerning the rations, 
as they were used in a survival situation in the cold for 12 days: 

(a) The only ration that sustained health, fitness, good psychologic 
attitude, and nutritional balance completely for 12 days was the 4,850 
calorie 5-in-1 ration. 








Ue. TT TE TL TE LTTE emer or. 


PONG MRE eR, 


Derren 





TTS. TE TET OE LET TTT cay 8 


SENG ABE IR 








JUNE 1950] SURVIVAL IN THE COLD—BLY ET AL. 627 





(6) The experimental Air Force emergency ration (1,940 calories) 
was in no way nutritionally superior to the 1,650-calorie experimental 
assault packet, and was greatly inferior in that it induced great thirst 
as proved by the consumption of fluids and was on the whole unpal- 
atable. Its field utility was good. 

(c) The low-calorie control ration (one-third of a C-2 ration) was 
equal to the other two low-calorie rations in every way except that 
negative nutrient balance was greater with it than with the other two. 
It was more palatable than the experimental Air Force emergency 
ration. 

(d) When observed nutrient balances were plotted against actual 
nutrient intake, it was possible to calculate that nutrient intake at 
which exact balance could be maintained under the conditions of the 
present test (fig.6). Such a calculation showed that for men with ade- 
quate clothing, fuel, and tentage, and doing no physical work other 
than that necessary to keep themselves comfortable, a balance could be 
obtained with palatable rations supplying, for an average 70-kilogram 
man, the nutrients shown in table 2. 


TABLE 2.—Nutrient intake necessary to maintain balance under conditions of 
present test 


| | 
Recommended 
Nutr. ic per man per day | Present test daily 

| allowance ! 


| 3, 400 2 2, 400-3, 000 


Calories - - 
Water, including beverages, water in food items, and metabolic water 
liters 2.8 2.5 
Protein, mostly animal ; grams__ 53 70 
Carbohydrate Din katt Rene aicies essen mann giaaetamal One Gives 
POR i tke oss aloes sasteketdalnten cea tuedie data do BOD trentaciamacuaeme 
Potassium chloride---_-.........-.-.-- indie aca Geacuae seer eee oo. Wee ass k ac 
Sodium chloride -- sty anche aae cues Oxemimaeta daa wis Sdsitslataediien ae 6.0 5-10 
Phosphorus. - - - swan Ramasegaadeauibs. saliaeaniieennmabalie do-____| BIG Unnesiencaalenbebind , 
ar isnt acai ek dean es ai ae es axe a Ge...) 1.2 1.0 
Vitamins: 
oss ns entumseone slash venioes Mamas heaved alin es bningp han (3) 1.5 
Riboflavin Hikiigtatliteent sii chin Diaata' aaniaiedlate aie do (3) 1.8 
eck oiohntgenasdenmarn : pudighuahbane do (3) 15 
Ascorbic acid Scena (cdi enininhtetliacienpicicgeeabele do 30-40 75 


: eaten moka activity. 
3 Incomplete data. 

Conclusions from the present study should not be applied to any 
troops regularly required to perform more than moderate physical 
work. The evils of caloric deficiency among working troops should 
be so well known by now as to make this warning unnecessary, but 
experience in World War II showed that there is constant danger of 
inadequate caloric issue. 

DISCUSSION 

The implications of the present findings for further research on cold 
adaptation in man are clear. One phase of such continued study 
should be an assessment of the possibility of preacclimatizing men by 
treatment with ACTH. The known conferment of artificial ac- 
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climatization to heat by treatment with desoxycorticosterone acetate 
emphasizes the desirability of such studies in the cold. Another phase 
should cover further assessment of possible dietary and endocrinologic 
interrelations during adaptation to cold. 

The implications of the present experiment for further ration devel- 
opment are also clear. There is good information on what American 
troops want and should have to eat, and in the present survival ex- 
periment, on what is required to keep inactive men in nutrient balance. 
Three lines of further research are indicated to answer the questions: 
(a) For troops in a survival situation, who have to protect themselves 
against the often hostile environment, extricate themselves, and guard 
against enemies, what are the safe limits of negative nutrient balance, 
both in duration and in degree of imbalance? (6) What importance 
should be attached to vitamins in a survival ration or, specifically, what 
is the vitamin C requirement in the cold? (¢) What are the relative 
importances of fuel, water, and food in survival rations? 


SUMMARY 


During the course of a field test on the nutritional requirements 
of rations for survival in the cold, a comprehensive study was made 
on 32 volunteers flown directly from Florida to Canada in the dead of 
winter. 

Complete metabolic balance studies were made for 12 days, during 
which time 4 groups of 8 men were segregated in separate survival 
areas and ate 1 of 4 different rations. Clear answers were obtained 
on the balance requirements for calories, water, protein, carbohydrate, 
fat, sodium, potassium, chloride, calcium, and phosphorus. 

Frequent biochemical, physiologic and hematologic observations 
suggested that during the first 2 days of abrupt exposure to cold, 
unacclimatized soldiers exhibit a general adaptation syndrome, with 
stimulation of the pituitary-adrenocortical system. 
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Fibrocystic Disease of Pancreas 


Review of the Literature and Report of a Case 


CHARLES J. MOLNAR, JR., Lieutenant, junior grade (MC) U. 8. N2 


N 1888, Gee (7) of St. Bartholomew Hospital, London, described 

a symptom complex in children characterized clinically by early 

onset (1 to 5 years), irritability, loss of appetite, nausea, intoler- 

ance to fats and carbohydrates, large, frequent, fatty, foul-smelling 

stools, and varying degrees of malnutrition together with a protruding 

abdomen, stunting of growth, pallor, and weakness; this he called celiac 
disease. : 

However, during the past 11 years, the studies of Andersen and 
other investigators have shown that what has been known as celiac 
disease is composed of several distinct entities, each with its own 
clinical characteristics and laboratory findings. Of these, one of the 
most interesting is fibrocystic disease of the pancreas. This disorder, 
while presenting many manifestations in common with the celiac 
syndrome has certain distinguishing features which make its diagnosis 
more or less absolute. 

Cystic fibrosis of the pancreas is a congenital and familial disease 
characterized clinically by an early onset, excellent appetite associated 
with poor weight gain, large, foul, fatty stools, and frequent respira- 
tory infections with the development of chronic bronchitis and often 
bronchopneumonia and/or bronchiectasis terminally. The character- 
istic laboratory finding is the absence or considerable diminution of 
the secretion of pancreatic juice. 

Because of the varied clinical findings and the disputed etiologic 
factors, classification of this disease is difficult. For practical purposes 
Farber (2) has proposed dividing the patients having this disease into 
three clinical groups: (a) those who died in the first few weeks of life, 
usually from meconium ileus; (2) those who died, usually in the first 
year of life, having had nutritional disturbances often associated with 
intercurrent respiratory disease ; and (c) those who died of respiratory 
disease and who had preceliac or celiac symptoms. According to 


1 University of Pennsylvania, Naval Research Officers’ Training Corps, Philadelphia, Pa. 
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Farber (2), Andersen (2) and Zuelzer and Newton (4), the most 
common of these three groups is the second. The smallest number are 
in the third group, for death usually occurs before the celiac symptoms 
are clinically manifested. Zuelzer and Newton (4), in a study of 36 
cases, reported that 14 percent of their patients died with meconium 
ileus in the newborn period ; 67 percent of these patients had symptoms 
of initial upper respiratory infection; and 80 percent had respiratory 
symptoms before the age of 3 months. 

The incidence of this disease is probably much greater than sus- 
pected. In 1938 Blackfan and May (5) reported that in 4 percent of 
800 autopsies, pancreatic changes of some degree consistent with the 
diagnosis of cystic fibrosis of the pancreas was evident. Andersen 
(3) reported an incidence of 3.3 percent in her necropsy records 
during the same year. 

Philipsborn, Lawrence, and Lewis (6) concluded from their study 
that there was no appreciable difference in the distribution between 
the sexes. However, Andersen (3) in her 1938 report of 49 cases, 
noted an incidence of 67 percent in female children. 

Cystic fibrosis of the pancreas is predominantly a disease of infancy. 
The onset is usually during the first 6 months of life. In Philipsborn’s 
(6) series of 26 patients, the oldest age at onset was 1 year. The 
remaining 25 were 5 months and under and the oldest was 4 years at 
death. Andersen (3) reported 1 child living to the age of 1414 years. 

According to Zuelzer and Newton (4) cystic fibrosis of the pancreas 
is rare in Negroes. 

From the review of 114 cases in which information as to siblings 
was given, Andersen (8) in 1946 drew the conclusion that “cystic 
fibrosis of the pancreas occurs among siblings, twins, and more distant 
relatives with a distribution which is compatible with the hypothesis 
that it is carried as a relatively infrequent hereditary trait.” 

Zuelzer and Newton (4) report a familial incidence of 7 in 21 
families with histories that could be evaluated. 

The etiologic factors and pathogenesis of fibrocystic disease of the 
pancreas is not clear. Norris and Tyson (7) have studied this disease 
anatomically, and concluded that the pathologic changes in the pan- 
creas are congenital in that there is a characteristic distortion, cystic 
dilatation, and segmentation of the ducts. Simultaneously, replace- 
ment fibrosis takes place and does not interfere with the normal gross 
development of the pancreas. They compare the pancreatic lesion with 
polycystic changes in the kidney and liver. 

Andersen and Hodges (8), on the other hand, believe that the lesion 
in the pancreas is not a malformation in the true sense of the word, 
but appears in the latter part of pregnancy. They believe that the 
pathologic change in the pancreas results from an abnormality of the 
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acinar secretion, and a comparable disturbance is found in the liver, 
gallbladder, intestines, and possibly in other glands. Baggenstoss (9) 
believes that the initiating congenital defect is in the inability of the 
patients to produce secretin in the duodenum which results in inspissa- 
tion of pancreatic secretion. Farber (2) and Zuelzer and Newton (4) 
support the concept that this disease is a systemic affection character- 
ized by the production of an abnormal secretion in a variety of glandu- 
lar organs. It is their belief that the respiratory disturbance is an 
essential feature of the disease and is of the same pathogenesis. 
Andersen and Hodges (8) (10) however, attribute the respiratory 
changes to be secondary to a congenital defect. The lack of pancreatic 
secretion and consequent deficient digestion leads to a deficiency of a 
substance essential for the normal functioning of the bronchi. The 
fact that vitamin A is poorly absorbed by these patients, and that 
deficiency of vitamin A may lead to a change from ciliated to squamous 
epithelium in the bronchial mucosa, leads to the belief that vitamin A 
may be the essential substance. This concept is the basis for their 
treatment, which apparently gives good results (J0). 

The histopathology of the pancreas is uniformly described by most 
authors (2) (6) (11) (12) (14). Farber (2) describes the pancreas 
as follows: “The lesion in the pancreas seen most frequently is char- 
acterized by dilatation of ducts, inspissation of secretion, atrophy of 
acinar structures and replacement of connective tissue leading to 
marked fibrosis of the organ.” Atresia or stenosis of the pancreatic 
ducts is not a constant finding. In the majority of cases, the obstruc- 
tion appears in the acini. The islets of Langerhans are not involved, 
although the acinar pathologic change is progressive. 

Significant lung pathologic changes usually occur during the first 6 
months of life. Fundamentally the process in the lung is one of 
respiratory obstruction caused by tenacious mucus and secondary 
infection by Staphylococcus aureus (2) (6). The lungs in the major- 
ity of the patients contain bronchopneumonic areas and single or 
multiple abscesses. Emphysema, atelectasis, and bronchiectasis are 
common. 

The liver may be enlarged (2) and show fatty changes (2) (6). 

Distention of the acini and ducts of the salivary glands, with in- 
spissated secretion as well as those of the mucous glands of the 
esophagus, duodenum, jejunum, and gallbladder are frequently noted. 

Congenital obstruction of the gastrointestinal, genito-urinary, and 
biliary systems are found in association with fibrocystic disease of the 
pancreas. 

Meconium ileus is the characteristic finding in the newborn. May 
and Lowe (7/2) believe that all infants suffering from meconium ileus 
or who exhibit unusual difficulty in passing meconium should be sus- 
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pected of fibrocystic disease of the pancreas. Other early findings are: 
a failure to gain weight despite good consumption of food ; large, foul, 
fatty, frothy stools (common though not diagnostic) ; vomiting; diar- 
rhea; and recurrent respiratory infections associated with a promi- 
nent cough that can be confused with whooping cough. The 
respiratory symptoms may overshadow the gastrointestinal picture. 
Should these patients survive the first 6 months, the celiac picture 
usually appears; i. e., retardation of growth, abdominal distention, 
emaciation, more frequent stools, and behavior disturbances. The 
respiratory infection becomes progressively more frequent and more 
severe. 

Of the laboratory aids to diagnosis, the most important is the enzy- 
matic analysis of the duodenal juice. The pancreatic enzymes, lipase, 
amylase, and trypsin are greatly reduced or absent. Andersen and 
Early (74) have described a technique for obtaining duolenal juice for 
analysis and stressed the importance of tryptic activity in the diag- 
nosis. Secretin, according to Philipsborn (6), may -be given intra- 
venously to stimulate the production of pancreatic juices. In fibro- 
cystic disease, the enzymes, particularly trypsin, are decidedly reduced 
before and after stimulation. Anfanger and Heavensick (13) de- 
scribe an amino acid tolerance test to aid in the diagnosis of this 
disease. The test depends upon the failure of digestion of protein as 
evidenced by the failure of the blood amino acid level to rise after the 
ingestion of gelatin. Andersen and Early (/4) describe a laboratory 
procedure for determining trypsin activity. 

Because of the poor fat absorption, the stools contain large amounts 
of fats; this may contribute to the low blood cholesterol. 

There is a great loss of nitrogen in the stool, far in excess of the 
urinary excretion of nitrogen, and this is responsible in part for the 
patient’s poor nutritional state (75). 

Vitamin A is poorly absorbed, and hence, low blood vitamin A 
curves may be of diagnostic value if done serially (6). 

Glucose tolerance curves are usually flat, although they may show an 
initial sharp rise and a rapid fall as in hunger curves (74). 

Attwood and Sargent (78) describe the lung findings as determined 
by roentgenographic study as follows: 

There is an increase in the density of hilar shadows, with loss of definition and 
prolongation outward into a surrounding mottling that gradually diminishes to- 
ward the periphery of the lung. The changes are bilateral and are symmetrically 
distributed about the roots of the lungs and the adjacent parenchyma. The 
changes in the upper and lower lung fields are equally marked. Later in the 
disease, patchy areas of peribronchial infiltration and bronchiectasis are noted. 
The final stage is that of pneumonic infiltration, bronchiectasis, and bronchiecta- 
tic abscesses with varying degrees of atelectasis and obstructive emphysema, 
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Farber (75) directs therapy against the following four conditions 
which are directly or indirectly caused by pancreatic insufficiency: 
(a) absent or greatly reduced pancreatic enzyme activity, particularly 
trypsin and lipase; (6) malabsorption of vitamin A; (¢) loss of nitro- 
gen in the stools; and (d) upper respiratory obstruction and infection 
leading to bronchiectasis and bronchopneumonia. 

Pancreatic substitution therapy is indicated for the pancreatic insuf- 
ficiency. Farber (15) suggests pancreatic granules, 1 to 5 gm. daily in 
divided doses, sprinkled on the patient’s food. May and Lowe (7/2) 
believe that the usefulness of pancreatic granules is questionable be- 
cause the enzyme potency is low or uncertain and relatively little im- 
provement is effected in absorption, and that they frequently decrease 
the appetite. Andersen, however, recommends the use of pancreatin, 
as does Philipsborn (6). 

Farber (75) suggests 50,000 international units of vitamin A daily 
in divided doses supplemented by other vitamins. Prostigmine bro- 
mide may be given in doses of 3.75 to 7.50 mg. three times daily. 

Farber (75), Andersen (70), and di Sant’agnese and Andersen (/6), 
recommend a high caloric diet and allow 30 to 50 percent greater 
caloric intake than that for calculated age, because of food loss in the 
stools. High protein, moderately low fat, and low starch diet is recom- 
mended. May and Lowe (/2) (1/7) advise a well-balanced diet, ade- 
quate to satisfy the appetite. They believe there is little evidence sup- 
porting the nutritional theory in the cause of respiratory complications 
as advanced by Andersen, and that special diets are not warranted. 

All authors agree that treatment with antibiotics is indicated for 
the concurrent respiratory infections. Di Sant’agnese and Andersen 
(16) suggest the use of sulfonamides prophylactically and in early 
respiratory infection but they are ineffective after the stage of sup- 
purative bronchitis has begun. Penicillin may be effective in treat- 
ment of the respiratory tract after the appearance of respiratory 
distress and cyanosis, provided the organisms are sensitive. May 
and Lowe (7/2) (/7) and di Sant’agnese and Andersen (16) believe 
that the most effective way of administering penicillin is by aerosol 
and simultaneous intramuscular injection of the drug. 

Late onset of the respiratory symptoms, good general development, 
and previous dietary regimen are to the patient’s advantage. 


CASE REPORT 


M. A. L., a 5-year-old white girl, was admitted to the United States Naval 
Hospital, Philadelphia, Pa. She was cyanotic and had respiratory distress. 

Previous history.—The patient was first seen in this clinic at the age of 244 
years because of frequent upper respiratory infections, large, foul-smelling, oily, 
mushy stools, and weight loss (fig. 1). 
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Figure 1.—M. A. L. at age 2 years. 


At birth she weighed 6 pounds 8 ounces; at 6 months, 11 pounds; at 1 year, 18 
pounds; at 1% years, 22 pounds; and at 2% years, 20 pounds. She was in good 
health until the age of 2 years, when a hacking and nonproductive cough began. 
Two months later her appetite began to fail and she showed a preference for 
protein food; she began to lose weight, and large, yellow, mushy stools, which 
previously had been brown and formed, were noted. 

Physical examination at age 24% years showed a chronically ill child. Fine 
crepitant rales were heard anteriorly and posteriorly in both lungs; there was no 
change on percussion. The heart was normal; abdomen, protuberant; the vulvar 
fat was atrophied; liver and spleen were palpable just below the costal margin; 
and the buttocks and extremities showed evidence of wasting. 

Tuberculin test (purified protein derivative No. 2) was negative at this time. 

Laboratory examination of the stools revealed moderate amounts of neutral 
fat droplets, flakes, and fatty acids. Analysis of duodenal juice revealed: lipase, 
1.6 ee. (lowest normal figure is 10 cc.) ; no evidence of the presence of any trypsin; 
and amylase, 0.1 mg. (normal value for a child over 9 months is 20 ce. or more). 

Chest roentgenograms showed accentuation of the bronchovascular markings 
bilaterally, and linear areas of increased density with diffuse nodular beading 
which extended out into the peripheral zones of the lung fields were radiating 
out from the hilar regions (fig. 2). Roentgenograms of the long bones, heart, and 
abdomen were essentially negative. 

With a history of chronic cough, frequent upper respiratory infection, loss of 
weight, large, foul, yellow, mushy stools, moderate amount of neutral fat droplets 
in the stool, absence of trypsin in duodenal juice, and pathologic lung changes 
as revealed by physical examination and roentgenograms, it was believed that 
the diagnosis of fibrocystic disease of the pancreas was established. 
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A high-protein, high-carbohydrate, and low-fat diet, vitamin D, and additional 
vitamin A, and pancreatin, 1 teaspoonful three times daily were prescribed. 

She did well on this regimen. At the age of 3 years her appetite had improved, 
her coughing reduced, stools were brown and formed, and she had gained 3 
pounds. However, her chest roentgenograms still showed peribronchial infiltra- 
tion extending from the hilar trunks to the periphery. 

Episodes of upper respiratory infections with fever continued ; these responded 
to treatment until the present admission at the age of 5 years. 

Present history.—Physical examination revealed an underweight, apprehensive, 
white child in acute distress. She was cyanotic, respirations were shallow and 
rapid, and her skin was pale and moist. Her temperature was 99.6° F.; pulse 
rate, 142; respirations, 48. Eyes, ears, nose, throat, and heart were essentially 
normal, Loud moist rales were heard over the entire chest with respiratory 
wheezes. The abdomen was protuberant and there was early clubbing of fingers 
and 1+ pitting edema over the feet. 





Figure 2.—Roentgenogram of the chest at age 2 years. 
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Laboratory examination on admission revealed a moderate hypochromic micro- 
cytic anemia, normal white blood cell count and differential, and a trace of 
albumin and 1+ sugar in the urine. 

She continued downhill in spite of vigorous therapy with intravenous fluids, 
whole blood, and penicillin. Death occurred 40 hours after admission, apparently 
from respiratory obstruction. 

Autopsy 


Autopsy showed the following: 


Gross examination: 

The body was that of a white female child who appeared considerably younger 
than the stated age of 5 years. Height, 38 inches; weight, 30% pounds. There 
wus periorbital edema, abdominal distention, moderate atrophy of the gluteal 
muscle, and a yellow purulent material in both nares. 

Peritoneal cavity.—There was 500 cc. of clear yellow fluid and the colon was 


distended throughout. 
Pleural cavity.—A few thin fibrinous adhesions were between the parietal and 


visceral pleura of both lungs. 

Mediastinum.—Mediastinal nodes were enlarged but showed no evidence of 
infiltration or necrosis. The trachea appeared to be completely filled with a 
yellow mucopurulent material. 

Lungs.—The external surface had a pale pink appearance and numerous deep 
purple areas were noted below the pleural surface. Upon palpation and section- 
ing these were found to be areas of consolidation. The ramification of the 
bronchial tree appeared to be almost filled with a thick tenacious mucopurulent 
yellow material. There was also a suggestion of segmental dilatation of the 
smaller bronchi. 

Liver and biliary passages.—Upon 
sectioning, the liver parenchyma had a 
pale brown appearance with a sugges- 
tion of whitish mottling which gave a 
nutmeg effect. The remainder appeared 
normal. 

Pancreas.—Palpation suggested a 
slight increase in fibrous consistency. 
On sectioning, small fibrous areas were 
noted; no cystic areas were encoun- 
tered ; ducts appeared normal. 


Histologic examination: 


Respiratory.—Practically all of the 
alveoli showed microscopic consolida- 
tion either with closely packed poly- 
morphonuclear leukocytes or masses of 
red cells which had the appearance of 
recent hemorrhage. In addition to 
these pneumonic features, the bron- 
chioles were completely filled with solid 
plugs of polymorphonuclear leukocytes. 
In many areas the bronchiolar mucosa 
Figure 3.—Microscopic view of was absent. The surrounding adventi- 

pancreas. tial tissue was greatly thickened with 
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fibrous tissue and a heavy infiltration of acute and chronic inflammatory cells. 
Some bronchioles appeared to be considerably dilated with thickened redundant 
mucosa. An abscess composed of polymorphonuclear leukocytes was encountered 
in one section. 

Liver.—There was an extensive degree of fatty degeneration with only a rare 
intact parenchymal cell. The central area of the lobules was congested with 
red blood cells. 

Pancreas.—In numerous sections, no pancreatic glandular tissue could be 
found. The glandular tissue was replaced by dense fibrous and collagenic con- 
nective tissue in which were embedded islands of duct structures lined with a 
columnar epithelium. Some of the larger ducts were dilated and contained an 
eosinophilic acellular material. Adjacent to these large structures, numerous 
small clusters of ducts were embedded in the fibrous tissue. Occasional clusters 
of lymphocytes were seen and compressed islets of Langerhans were noted 
(fig. 3). 

Pathologic diagnosis confirmed the clinical diagnosis of fibrocystic disease of the 
pancreas with associated bronchopneumonia, bronchiectasis, and pulmonary 
abscesses secondary to bronchiectasis. 
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Tue SureicAL MANAGEMENT OF PULMONARY COCCIDIOIDOMYCOSIS IN 
Focauizep Lesions, by Sam J. Greer, M. D.; James H. Forsee, 
Colonel, MC, U. S. A.; and Hugh W. Mahon, Colonel, MC, 
U.S.A. Journal of Thoracic Surgery 18: 591-604, Oct. 1949. 


Coccidioidomycosis is endemic in Texas, New Mexico, Arizona, and California. 
Patients who were trained in these regions and who contracted the disease while 
in the Armed Forces are now being discovered throughout the country. The dis- 
ease exists in a primary respiratory form that is usually self-limited and in a 
disseminated form that has a case fatality rate of about 50 percent. The authors 
report 13 patients having coccidioidal infections with focalized pulmonary lesions 
upon whom operations were performed. Nine had persistent cavitation for 
which lobectomy was performed, and four had rounded granulomatous lesions 
that were removed by wedge resection of the lung. The lesion was discovered 
on a routine roentgenogram of the chest in each case, although two of the patients 
gave a history of episodes of pleuritic pain on the side of the lesion and had had 
mild chronic productive coughs. The other two patients had been asymptomatic, 
The diagnosis was not established preoperatively in any of the four patients, 
although coccidioidomycosis was suspected in three. The nine patients with 
persistent cavitation were all symptomatic. They complained of a chronic cough 
that was productive except in one instance ; but in no case was the cough severe, 
and none of the patients produced more than 1 cupful of sputum daily. 

The diagnosis of chronic granulomatous lesions of coccidioidomycosis can sel- 
dom be made with certainty, and it is a sound policy to remove these tumors if 
only to establish a diagnosis and rule out the possibility of a more dangerous 
lesion. Even if the diagnosis is certain, operation removes the threat of cavita- 
tion or dissemination while the lesion is focalized. The problem of dealing with 
persistent cavitation is a difficult one. The cavities are usually near the per- 
iphery of the lung and may rupture, causing bronchopleural fistula, coccidioidal 
empyema, and nonexpansile lung. The authors believe that pulmonary resection 
should be reserved for patients having definite symptoms over a long period. Pul- 
monary resection is indicated in the few patients presenting incapacitating 
symptoms and evidence of chronic debilitating disease after prolonged hospitaliza- 
tion.— Abstract. 
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Prolapse of Redundant Gastric 
Mucosa 


Curtis P. Artz, Captain, MC, U. 8S. A? 
Rorert T. Gants, Colonel, MC, U. 8, A2 


ROLAPSE of redundant hypertrophic gastric mucosal folds 

through the pyloric ring into the duodenum is now recognized 

as a distinct clinical phenomenon. It was first reported by Von 
Schmieden (7) in 1911. Melamed and Hiller (2) in 1943 found 19 
cases reported and added 1 of their own. Since then about 100 addi- 
tional cases have been described (3) (4) (5) (6) (7) (8) (9) (10) (11). 
There is great variance in the clinical significance attached to the con- 
dition by different authors. Some feel that the roentgenologic appear- 
ance of a prolapse usually has no significance and so do not report 
it (72). Manning and Highsmith (7) believe that it is one of the 
clinical findings of hypertrophic gastritis and that it will respond well 
to the medical regimen used for peptic ulcer. Van Noate, Arnold, and 
Palmer (8) stress the importance of this diagnosis as an explanation 
for otherwise undiagnosed upper gastrointestinal symptoms. Others 
feel that the condition is a surgical entity requiring partial gastric 
resection or removal of the redundant mucosa and pyloroplasty (4) 
(13) (14). It would appear that this condition is being diagnosed 
at various stages corresponding to various degrees of prolapse and that 
the symptoms vary accordingly. Clinicians and roentgenologists 
should become cognizant of this entity and always include it in the 
differential diagnosis of upper gastrointestinal disease. Diagnoses 
will become more frequent as additional attention is directed to the 
disorder. The condition is shown schematically in figure 1. 


INCIDENCE 


The reported incidence of the disease varies widely. Scott (3) found 
in his series of 1,346 examinations of young men that prolapse of the 
gastric mucosa occurred as often as gastric ulcer. The wide variance 
of the incidence figures in table 1 may be caused by the severity of the 
prolapse in the cases reported. Rees (15) reports that three of his 
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Figure 1—The hypertrophied mucosa of the antrum elongates and prolapses 
through the pylorus. 


six cases were so severe that operation was required. Only three cases 
in Scott’s group were operated on but 9 of the 14 have roentgenographic 
evidence of moderately large prolapses. In the larger series of 25 
reported by Ferguson, only 4 were sufficiently extensive to warrant 
operation. 

TABLE 1.—/ncidence of prolapsed gastric mucosa 





| | Roentgenologic iiaiaiiell salad 
icin examinations | Prolapse ncidence 
Author Clinic of upper gastro-| mucosa | (percent) 


intestinal tract 


MN hee te | San Diego County Hospital and | 5, 550 6 | 0.19 


Rees-Stealy Clinic. 
eR ot NEAR open eins tc conccn-os oss 1, 346 14 1.04 
INR | Grady Memorial Hospital and Emory | 297 23 RT 
| University Hospital. 
Van Noate et al._..____- | Walter Reed General Hospital _-_____- 960 10 1. 04 
Cove and Curphey----- | Curphey Clinic, Stockton, Calif. 650 22 3. 38 
TOUR —-na-enone]-oerenerennnnerernnnnennn plat avis a 8, 803 75 . 85 
ETIOLOGY 


The causative factors and sequence of events leading to redundancy 
and prolapse of the gastric mucosa have not been definitely established 
The theories fall into three general classifications. 
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1. Irritation, hypertrophy, and mechanical prolapse.—Eliason and 
Wright (76) suggest that chronic irritation (either physical, nutri- 
tional, functional, chemical, or bacterial) produces a low-grade in- 
flammation of the antral mucosa. This promotes the production of 
hypertrophied folds which enlarge and elongate through the pyloric 
ring on mechanical stimulation from hyperactive peristaltic waves. 
Bralow and Spellberg (77) believe that the irritation is a benign 
peptic ulceration located at the base of the duodenal bulb or in the 
prepyloric area. This ulceration is followed by gastritis, healing, 
and the production of hypertrophic mucosal folds which herniate with 
increased peristaltic activity. 

2. Narrowing of the pylorus, hyperperistalsis, loosened mucosa, and 
prolapse.—Rees (15) has observed a narrowing of the pyloric lumen 
which he believes precedes mucosal change. The decrease in the size 
of the pyloric outlet stimulates hyperperistalsis. The hyperactivity 
of the peristaltic waves pushing stomach contents against a constricted 
orifice loosens the mucous membrane on the muscularis with result- 
ant trauma, hypertrophy, and prolapse. 

3. Neurogenic stimulation, abnormal peristalsis, and forced pro- 
lapse.—Scott (3) feels that the necessary structural conditions are in- 
herent in the normal stomach and prolapse occurs only after the fibers 
in the flexible submucosa have been stretched and loosened by abnormal 
gastric peristalsis. This increased motility may be initiated by neu- 
rogenic or chemical stimuli produced by worry, excitement, irregular 
daily schedules, or excessive use of coffee, tobacco, or alcohol. He 
believes that such psychosomatic stimulation contributes more to pro- 
lapse than does preexisting disease of the gastric mucosa or of the 
pylorus. 

PATHOLOGY 

The pathologic changes involved are essentially a redundancy and 
increased mobility of the antral mucosa with varying degrees of hyper- 
trophy and chronic inflammation. Rees (7/5) reports a narrowing 
of the pylorus with a fibrous degeneration of the muscular tissue. At 
times strangulation may cause the mucosal folds to become irritated 
and edematous, with superficial erosion and ulceration resulting in 
hemorrhage. Microscopically, the resected mucosal folds usually 
show some evidence of chronic gastritis with congestion of the vascular 
channels and lymphocytic infiltration of the lamina propria. 


SYMPTOMS 
Patients with this disorder do not present a characteristic group 
of complaints. This is to be expected in view of the wide variance 
in the extent of the prolapsed mucosa. Although pain, epigastric 
distress, fullness, nausea, and vomiting are imminent during the stage 
in which an elongated fold is forcibly herniated into the duodenum, 
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when the mucosa returns to the stomach only minimal discomfort is 
present. If the degree of prolapse is small, only a minor degree of 
obstruction and pyloric spasm exists and the complaints are less severe. 
Intermittent upper abdominal discomfort either aching or cramplike 
in character is the most consistent symptom. This may or may not 
be relieved by the ingestion of food. If appreciable obstruction is 
present, the distress with concomitant vomiting, occurs after eating. 
Scott (3) noted that epigastric distress in 10 of his 14 patients was 
relieved by food but not by alkalies. He believed that superficial ul- 
cerations and vigorous gastric peristalsis that responded to the inges- 
tion of bland foods were present. Secondary anemia caused by ulcera- 
tion and oozing has been emphasized by Pendergrass (18). Usually 
asymptomatic periods and temporary improvement follow the use of 
antispasmodics and a bland diet. This is explained on the basis of in- 
termittent herniation, with edema and mucosal irritation followed by 
reduction and the return of the prolapsed folds to a normal or nearly 
normal state. In every atypical ulcer history variability and inter- 
mittency of the symptoms should provoke suspicion of prolapsed gas- 
tric mucosa. 


SEVERE GASTRIC HEMORRHAGE 


The case report presented in this discussion emphasizes the import- 
ance of prolapsed mucosa in the etiology of severe upper gastrointes- 
tinal hemorrhage. In reviewing about 100 cases of prolapse now 
reported in the literature, it was found that 12 were complicated by 
severe hematemesis and melena. This is more than twice the generally 
accepted incidence (5 percent) associated with duodenal ulcers. 
Although the frequency of prolapse is not great, this condition may be 
the cause of many severe undiagnosed gastrointestinal hemorrhages. 


DIAGNOSIS 


Roentgenographic examination is required to establish a definite 
diagnosis. A central umbrella-like negative shadow appearing as a 
filling defect at the base of the duodenal bulb is typical. Inasmuch 
as the stage and degree of prolapse may vary at different times as 
well as at various periods of development, repeated roentgenographic 
examinations may be required to establish a definite diagnosis. If 
examination is performed in a quiescent period the mucosal folds may 
not prolapse through the pyloric ring to present the typical deformity. 
Multiple examinations preferably during an exacerbation of symptoms 
is recommended. 

Scott has outlined the following important points of roentgenologic 
examination: (a) The filling defects in the duodenal bulb are in- 
variably in the base, immediately around the pyloric opening; (0d) 
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the redundant folds produce a lobulated mushroomlike negative 
shadow; (c) the filling defects vary in size and appearance in a single 
examination or on repeated examination because of the changes in 
the degree of prolapse, in contradistinction to the findings associated 
with duodenal ulcers which are constant during any one examination ; 
(d) the redundant gastric rugae can be traced from the antral canal 
through the pylorus to the base of the bulb; (e) the duodenal bulb is 
not irritable with prolapsed mucosa, in contradistinction to the find- 
ings associated with an active ulcer; (f) gastric peristalsis is more 
vigorous than normal; (g) fluoroscopy must be supplemented by 
serial “spot films” or prolapse may be overlooked; and (h) although 
some authors (/9) advise examination in the prone position, the pro- 
lapsed folds can be demonstrated with the patient erect. Peduncu- 
lated prolapsed gastric polypi are most often confused with prolapsed 
mucosa. Differential diagnosis must also include duodenal ulcer, 
papilloma of the duodenum, hypertrophic types of gastritis, and adult 
hypertrophy of the pyloric muscle. 


TREATMENT 


Medical—The management of the patient with a mucosal prolapse 
depends on the extent of the lesion and the severity of the symptoms. 
In slight or moderate prolapse a thorough trial on a medical regimen 
is indicated. A bland diet of the ulcer-recovery type, antispasmodics, 
mild sedation, rest, relaxation, and freedom from tension may result 
in improvement. Unless such a complication as hemorrhage or ob- 
struction is present, every patient should receive an adequate trial 
on medical therapy before surgery is considered. 

Surgical —The indications for surgery are: 

(a) Obstruction: The more extensive prolapses usually show clini- 
cal or roentgenologic evidence of pyloric obstruction. Although 
gastric decompression and the administration of antispasmodics may 
afford temporary relief, surgery will eventually be necessary. 

(6) Hemorrhage: Major hemorrhage or continued oozing giving 
rise to severe anemia warrants surgery. 

(c) Persistent symptoms after adequate medical therapy: The ma- 
jority of the cases will fall in this group. If the lesion is diagnosed 
early before the prolapse has progressed, medical management may 
suffice for some time but with further development of the herniation, 
persistent epigastric pain and distress will result and surgery will be 
required. Once the diagnosis is established, all uncomplicated cases 
should be given an adequate trial on medical therapy before surgery 
is considered. 

(d) Equivocal roentgenographic findings: The most difficult lesions 
to differentiate from prolapsed mucosa are the prolapsed peduncu- 
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lated gastric tumors or polyps. Whenever there is doubt about the 
presence of a pedunculated tumor, surgical exploration is required to 
rule out malignancy. 

Several types of operation, including gastrojejunostomy, partial 
gastrectomy, pyloroplasty, and simple excision of the redundant 
mucosa have been tried. Rees (/5) suggests gastrotomy, excision of 
the redundant mucosal folds, anchorage of the mucosa to the under- 
lying muscularis, and pyloromyotomy. More recent opinions favor 
simple removal of the excess mucosa followed by a Heineke-Mikulicz 
or a Finney type of pyloroplasty (3) (4) (5). The case reported in 
this article was satisfactorily treated by a longitudinal incision of the 
anterior pylorus, excision of the redundant folds followed by hemo- 
static suturing of the mucosa, and transverse closure of the pyloric 
incision. 


CASE REPORT 


A 31-year-old sergeant had a gross gastric hemorrhage on 4 October 1946. 
After immediate admission to an Army general hospital, four subsequent bouts 
of hematemesis ensued which caused unconsciousness for 3 days. After re- 
peated transfusions he was given a bland diet, aluminum hydroxide, belladonna, 
and phenobarbital for the remainder of his 7-month period of convalescence in 
the hospital. In this period repeated roentgenologic examinations of the entire 
gastrointestinal tract and gastroscopy revealed no abnormality. While on the 
above medical regimen, he had no hematemesis, melena, or vomiting but noticed 
some vague epigastric distress. Medical therapy was continued until Octo- 
ber 1947. In February 1948, he began to vomit and to have a feeling of fullness 
in the upper abdomen. A wave of nausea followed by immediate vomiting would 
appear suddenly, 1 or 2 hours after meals, with no untoward reaction thereafter. 
These attacks occurred as often as once a day. Repeated roentgenologic exami- 
nations of the upper gastrointestinal tract again revealed nothing abnormal. 
He returned to a medical ulcer regimen with intermittent relief for 6 months. 
The symptoms then became more persistent and on 16 August he was admitted 
to this hospital. 

Roentgenographic examination revealed a mushroomlike deformity at the 
base of the duodenum with irregularity of the mucosal contour of the pylorus 
(fig. 2). There was no anemia or loss of weight. The 12-hour nocturnal gastric 
secretion was 830 cc. The free acidity was 36 ml., and the total acidity was 
54 ml. His alcoholic and tobacco consumption had always been minimal. There 
was a 6-year history of domestic difficulty and moderate evidence of nervous 
instability. Previous severe gastric hemorrhage, and failure of 18 months of 
medical therapy, were indications for operation. On 24 September, through a 
transverse abdominal incision, the anterior pylorus was opened longitudinally. 
A 2-cm. fold of gastric mucosa extended around the circumference of the pyloric 
outlet and passed into the duodenum. There was no edema of the mucosa or 
fibrous thickening of the pyloric musculature. The redundant fold was ex- 
cised and the mucosa sutured to the underlying muscularis for hemostasis. 
The longitudinal opening was closed transversely as a classical Heineke-Mikulicz 
pyloroplasty. The patient was ambulatory the day after the operation and 
on the tenth postoperative day was discharged on an ulcer-recovery diet. Later 
roentgenographic examination showed no evidence of further prolapse. When 
last seen in March 1949 he was symptom-free. 
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Figure 2.—Roentgenogram of upper gastrointestinal tract. Arrow indicates the 
characteristic umbrella-like dark shadow at the base of the duodenum. 


Pathologic examination of the resected mucosa revealed a small amount of 
hemorrhagic exudate on the surface. The epithelium was intact and the mucus- 
secreting cells in the deeper portion appeared somewhat distended. The lamina 
propria exhibited some lymphocytic infiltration and engorgement of the smaller 
vascular channels. These findings are compatible with chronic gastritis. 


SUMMARY 


An increasing number of cases of prolapsed gastric mucosa are being 
reported. Additional emphasis in the literature brings this entity 
to the attention of more physicians with a resultant increase in the 
frequency of diagnosis. The etiologic factor is still obscure. The 
predominant change is a redundancy and mobility of the gastric 
mucosa with some degree of hypertrophy and chronic inflammation. 
The symptoms vary with the severity of the disease. Intermittent 
epigastric distress and vomiting predominate. Severe hemorrhage 
occurs in about 12 percent of the cases. Prolapsed mucosa may be 
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the cause of many presently undiagnosed hemorrhages of the upper 
gastrointestinal tract. 

Roentgenographic examination establishes the diagnosis. A cen- 
tral mushroomlike negative shadow of the base of the duodenal bulb 
is typical. Medical therapy consisting of a bland diet, antispasmodics, 
sedation, and rest may suffice in the less severe cases. Surgery is in- 
dicated when medical management fails or when hemorrhage, obstruc- 
tion, or equivocal roentgenographic evidence of pyloric tumor is 
present. Resection of the mucosal folds, combined with some type of 
pyloroplasty, gives uniformly good results. 
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GASTROINTESTINAL Gas: Observations on Belching During Anesthesia, 
Operations and Pyelography; and Rapid Passage of Gas, by 
W. G. Maddock; J. L. Bell; and M. J. Tremaine. Annals of 
Surgery 130: 512-537, Sept. 1949. 


There is nothing new in the idea that external air enters the esophagus under 
many conditions and is the major source of gastrointestinal gas. It appears in 
the upper alimentary tract of infants within 15 minutes after birth and the 
roentgenographic findings of air in the bowel has been suggested as a test for 
extra-uterine life. 

Normally the superior esophageal sphincter keeps the esophagus closed, With 
swallowing movements the sphincter relaxes and air enters with fluid and food. 
In the upright position the air collects at the stomach, and when more than the 
usual amount accumulates, as with a meal, it is belched up. Alvarez remarked 
that hundreds of patients can be examined with the fluoroscope before finding 
one with enough air in the stomach to be worthy of special comment. * * * 
appreciable volumes of air enter the stomach by repeated belching. In the up- 
right position the air is trapped in the cardia and nothing more disturbing than 
further eructations result, but when prone the air may pass on and cause trouble. 
A patient with marked gastrointestinal distention from repeated belching is 
reported. 

Patients undergoing anesthesia and operation were found to swallow infre- 
quently, and little gas was aspirated from the stomach of the majority studied. 
Considerable gas was aspirated from the stomachs of five patients during an 
operation under cyclopropane anesthesia plus curare. Each was considered to 
have a partial paralysis of the respiratory muscles due to the curare and positive 
pressure anesthesia used. With curare the superior esophageal sphincter was 
probably well relaxed and the positive pressure forced gas into the stomach. 

An excellent opportunity for studying rapid accumulations of intestinal gas 
was offered by patients undergoing pyelography. By continuous gastric suction 
considerable volumes of air were aspirated from the stomach, and when it was 
kept empty no increase in intestinal gas occurred. This is further evidence that 
external air is a major source of gastrointestinal gas. 

The finding that continuous gastric suction prevented the meteorism of pyelog- 
raphy is the same as continuous gastric suction preventing postoperative disten- 
tion. There is every reason to believe that patients under many conditions 
become temporary aerophagics and the stimulus may be entirely nervous without 
organic origin or be associated with an organic disease or injury and its treat- 
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Superior Vena Cava Obstruction 


Review and Report of Two Cases 


JOHN B. MacGrecor, Commander (MC) U.S. NJ 
ARTHUR W. STootrire, Lieutenant, junior grade (MC) U. 8. N. R.’ 


HE superior vena cava syndrome is produced by any lesion 

which interferes with the flow of blood through the superior 

vena cava without a corresponding interference with the blood 
flow through the inferior vena cava. William Hunter (7) provided 
the first authentic description of superior vena cava obstruction in 
1757. From that time until 1946, 524 cases have been reported (2) ; 
however, it is believed that the condition is much more common than 
the number of cases reported would indicate. 

Any lesion which interferes with the blood flow through the superior 
vena cava directly or indirectly either by bilateral innominate vein 
obstruction or arteriovenous fistula between the ascending aorta and 
the superior vena cava, will produce the superior vena cava syndrome. 
The clinical picture is characterized by increased venous pressure in 
the areas drained by the superior vena cava, increased circulation 
time, the formation of collateral venous channels, and the presence 
of an obstructing lesion. 

The syndrome occurs more frequently in men and the incidence is 
highest between the ages of 30 and 60, since the more common etiologi- 
cal factors—bronchogenic neoplasm, syphilitic aortitis, and malignant 
lymphoma—are more prevalent in men of this age group. 

McIntire and Sykes (2) reviewed the literature and found malignant 
primary thoracic tumors, aneurysm, and chronic fibrous mediastinitis 
responsible for the obstruction in 75 to 80 percent of cases. Uncommon 
conditions which have been reported as a cause of superior vena cava 
obstruction include propagation thrombi, localized phlebitis with 
thrombus formation, tuberculous phlebitis, actinomycosis, benign 
thoracic tumors, metastatic malignant lesions of thoracic organs or 
breaking into a tributary of the superior vena cava and growing into 
the superior vena cava. 


2U. S. Naval Hospital, Philadelphia, Pa. 
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The large veins of the superior mediastinum are thin-walled and 
carry blood under low pressure, consequently the vessels are easily 
compressed and circulation through these vessels is readily impaired 
by space-filling lesions of the immediately surrounding structures. 

The prognosis and the degree of invalidism depends upon the 
efficiency of the collateral systems. 

There are four collateral routes for shunting the venous blood from 
the upper half of the body to the right auricle when the superior vena 
cava is obstructed. These are the internal mammary, the vertebral, 
the azygos, and the lateral thoracic (3). 

The special studies indicated in patients with clinical evidence of 
superior vena cava obstruction include venous pressure studies, cir- 
culation times, phlebography, and infrared photographs. The venous 
pressure in the antecubital vein is greatly increased bilaterally while 
the venous pressure in the femoral vein is normal. A variation in the 
venous pressure of the arms with an increase in one arm is believed to 
indicate that there is an obstruction on that side in one of the tribu- 
taries to the superior vena cava, in addition to vena cava obstruc- 
tion (4). Normally the venous pressure falls slightly on inspiration 
and rises slightly on expiration. When the respiratory effect on the 
venous pressure is reversed the obstruction is complete and lies below 
the entrance of the azygos into the superior vena cava. The arm to 
throat circulation time in superior vena cava obstruction is increased 
but not necessarily in proportion to the venous pressure. In the major- 
ity of cases where the venous pressure and the circulation time were 
reported, the circulation time was found to be disproportionately short. 
Phlebograms are of great value in outlining and evaluating collateral 
circulation, and at times will localize the site of the obstruction. 


CASE REPORTS 


Case 1—A 23-year-old white man was admitted to the U. S. Naval Hos- 
pital, Philadelphia, Pa., on 16 March 1949, complaining of pain in the right 
chest of 3 weeks’ duration. The patient believed himself to be in good health until 
December 1944 when he noted aching and swelling in the right leg which was 
thought to be due to varicose veins and these were treated with sodium 
morrhuate injections. The patient became symptom-free and remained well 
until December 1947, except for slight swelling and aching of the right leg after 
prolonged standing or walking. In December 1947, he noted a slowly progressive 
swelling in the left popliteal space which was associated with pain and swelling 
of the left leg. On 21 February 1948, an aneurysm was excised from the left 
popliteal space. At the time of operation extreme tortuosity of the veins in 
the popliteal area was noted. During June 1948, generalized edema of the 
neck and face was present on arising and gradually subsided during the day. 

During October 1949, he first noted prominence of the superficial anterior 
chest veins. For 3 months prior to admission he was aware of light-headedness 
and bluish discoloration of the face upon exertion or bending over. 

His family and past medical histories were noncontributory. The systemic 
review was negative except for a 17-pound weight loss during the 6 months prior 
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Figure 1. Figure 2.—Venogram of right axilla 
and chest. 


to admission, and the infrequent occurrence of hard painful nodules along 
the superficial veins of the lower extremities. 

Physical examination upon admission revealed a well-developed, fairly well- 
nourished young man not in acute distress. The pulse was regular (100) 
and the blood pressure was 115/75, The hands were bluish-red with cyanotic 
nail beds. The superficial veins of the arms and legs were very prominent and 
those of the anterior chest and ventral abdominal wall were tortuous, dilated, 
and filled from above (fig. 1). 

The remainder of the physical examination including fundoscopic examination 
Was negative except for absence of the supraclavicular fossae. 

Circulation time, using calcium gluconate intravenously, was: left arm to 
throat, 24 seconds; right arm to throat, 31 seconds; and left femoral to throat, 
15 seconds. 

Venous pressures were: left arm, 300 mm. H.O; right arm, 280 mm. H:O; and 
left femoral, 90 mm. H.0O. 

A venogram of the right axilla and chest showed “no evidence of filling of 
the right axillary, subclavian, innominate, or superior vena cava. However, 
a rich anatomosis is demonstrated via the intercostal, internal mammary, and 
azygos veins close to the right auricle, where the opaque medium is presumed 
to have entered the heart” (fig. 2). 

A venogram of the left axilla and chest showed a rich anastomosis of blood 
vessels in the lower two-thirds of the left half of the thorax. However, no 
opaque medium reached the left axillary, subclavian, or innominate veins. 

All other laboratory studies were negative. 


This case is believed to characterize the superior vena cava 
syndrome caused by a thrombus of the superior vena cava with 
extension distally to the innominate and axillary veins. The 
pathogenesis of the thrombus formation was not determined, however, 
the most logical basis was visceral thrombophlebitis migrans, as 
reported by Gerber and Mendlowitz (4). 
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Case 2.—A 33-year-old white man was admitted to the United States Naval 
Hospital, Philadelphia, Pa., on 26 April 1949 complaining of painful, swollen 
joints. He had considered himself to be in good health until 4 months prior to 
admission when he had swelling and pain on motion of the right shoulder joint. 
In addition in the preceding 4 months he had swelling of the right hand and both 
ankles at intervals with associated anorexia, weakness, and weight loss. 

Past medical history: He had had a ruptured peptic uleer which was repaired 
surgically. He takes three “shots” of whiskey per day. 

Physical findings: His temperature was 100.4° F.; pulse, 120; and his blood 
pressure was 110/80. There was swelling and edema of the right arm and 
shoulder, with muscle spasm, increased skin temperature, and pain on motion. 
There was swelling and tenderness of the right foot and ankle. 

Laboratory findings: The urine was normal; the blood Kahn test was negative ; 
the white blood cell count was 26,500 per cu. mm., 58 percent polymorphonuclear 
neutrophils, 20 percent band forms, and 22 percent lymphocytes. The red blood 
cell count was 3.62 million per cu. mm.; hemoglobin was 10.5 gm.; blood sedi- 
mentation rate was 31 mm./30 min. 

The initial impression was that the patient had rheumatoid arthritis, and 
salicylate therapy was instituted with a subsidence of the febrile state and sub- 
jective improvement. This drug was discontinued after 3 days because of severe 
tinnitus. 

On 5 May 1949, the patient complained of severe pain in the right axilla 
which was exaggerated on inspiration and 4 days later periorbital edema and 
swelling of the anterior neck and face were noted. 

Roentgenograms of the chest on 12 May 1949, revealed “a rounded area of 
density occupying the apical portion of the right upper lobe” (fig. 3). The 
swelling of the face and neck persisted and fullness of the veins over the anterior 
wall was noted which suggested that partial obstruction of the superior vena 
Also, palpable, nontender lymph nodes appeared in both 
Bronchoscopic examination and 
The electro- 


cava was present. 
axillas; biopsy showed “fibrosis of lymph node.” 
Papanicolaou stain of the secretions revealed no abnormalities. 
cardiogram was within normal limits. 
Venous pressures were: left antecubital vein, 520 to 540 mm. of sodium citrate 
of 


with normal variation with respiration; right antecubital vein, 480 mm. 





Figure 3,—Roentgenogram of the chest Figure 4.—V enogram of the chest. 
(12 May 1949). 
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sodium citrate, no change with respiration; and left femoral vein, 130 mm. of 
sodium citrate. 

Circulation times using calcium gluconate were: left arm to throat, 25 seconds ; 
right arm to throat, 25 seconds ; and left leg to throat, 10 seconds. 

Venograms performed by injection of 30 ce. of 70 percent diodrast into the 
right antecubital vein revealed complete superior vena cava obstruction with 
venous return from the right arm to the heart via the intercostal, intermammary, 
and azygos veins (fig. 4). 

Infrared photographs of the anterior abdominal wall showed the dilated super- 
ficial veins of the collateral circulation (fig. 5). 





Figure 5.—Infrared photograph of anterior abdominal wali. 


Repeated smears of the peripheral blood revealed a persistence of the leuko- 
cytosis but no immature forms were noted. A specimen of bone marrow taken 
for biopsy on 17 June 1949, was reported as “compatible with myelocytic 
leukemia.” 

This case was believed to represent a complete superior vena cava obstruction 
by extravascular compression caused by abnormal proliferation of lymphoid 
tissue. 

On 30 August 1949, the patient died and post-mortem examination showed the 
following: The surface of the lower abdomen showed a few dilated veins. 
An abscess in the right axilla, bilateral ankle edema, and edema of the right hand, 
forearm, and arm were present. 

The pleural cavity contained 1,500 ce. of bloody fluid in the right chest and 
800 cc. in the left. The pericardial cavity contained approximately 300 cc. of 
straw-colored fluid. 
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The mediastinum shewed a large mass approximately 6 cm. in width in the 
anterior superior mediastinum beneath the pericardium and encroaching upon 
the great vessels of the mediastinum. The right lung was found to be adherent 
and contained a firm, friable mass in the apex. 

In the superior vena cava, 1 cm. above the junction with the right auricle, a 
firm tumor which completely occluded the lumen was found. There was no sharp 
line of demarcation between the endothelium of the superior vena cava and the 
beginning of the mass. Although the mass surrounded the pulmonary artery, 
there was no apparent encroachment on the lumen of this vessel. The aortic 
artery was also surrounded by the tumor mass, but there was no apparent 
encroachment on the lumen. 

A 2 em. tumor was found in the right adrenal gland. 

The immediate cause of death was considered to be due to a squamous cell 
earcinoma of the mediastinum—the origin was probably bronchogenic. 
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DrAMAMINE IN Rapration Sickness, by J. W. Beeler; J. H. Tillisch; 
and W. D. Popp. Proceedings of the Mayo Clinic 24: 477, 1949. 


In 79 percent of 82 patients undergoing high-voltage roentgen therapy for 
malignant disease, radiation sickness was relieved with the administration of 
dramamine. Dramamine, 100 mg., is given % to 1 hour before treatment and 
repeated 1% hours after treatment and again 3 hours later, making a total dose 
of 300 mg. Some patients needed only 200 mg., while others needed as much as 
400 mg. If the patient had severe nausea or vomiting the results were improved 
by giving pyridoxine intravenously along with the dramamine. 

Side effects such as drowsiness, paresthesia, and nausea occur in only a few 
patients.—A bstract. 


Epitor’s Nore.—Dramamine and benadry] are structurally very similar. 
Dramamine: §-dimethylaminoethyl benzohydryl ether 8-chlorotheophyllinate. 
Benadryl: 8-dimethylaminoethyl benzohydryl ether hydrochloride. 
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Hip Nail Corrosion 


JAcoB KuLowskI, Commander (MC) U. 8. N. R, 


Y PRESENT-DAY metallurgical standards, one expects pro- 
gressive corrosion in any steel implant in bone which differs 
essentially from so-called 18-8 SMo stainless steel. This was 

not uniformly the case in three fractures of the neck of the femur 
which were observed about 12 years after pinning with what was 
then known as 420 stainless steel Smith-Petersen nails (table 1). 
Instead, there was marked corrosion in one nail, minimal corrosicn 
in the second, and no corrosion in the third. These singular “bio- 
mechanical” incidents form the basis of this report. 


TARLE 1 











18-8 SMo stainless 420 stainless steel 










steel ! 
EO 5a cel eam bh aad aaeeaagneneal 17-20 percent... ..-...- 12-14 percent. 
RN ea ack icin eeepc deem aeeiotay eased 10-14 percent_____.__-- 
co ok oh datcolaaiin 2-4 percent ____- a 
I a ee adore 2 maximum__ _.--| 0.50 maximum. 
Re en de ee abncabeacwaaseouen 0.75 maximum 0.50 maximum. 
NN Re Coie yok oe eae ah aamuunmuineun 0.08 maximum. - _- Over 0.15. 
I Sa ia Oe ah en a 0.03 maximum... 0.025 maximum. 
i 5 aciriiradnedgciageinna were as ould er ame ee nena 0.03 maximum _ - 0.025 maximum, 


1 Specifications for 18-8 SMo: It shall have a hardness of not less than 30 nor more than 35 as determined 
by the Rockwell hardness tester using the “‘C’’ scale and the 150-kilogram load on the diamond cone pene- 
trator. 


CASE REPORTS 


Case 1—M. C. was 61 years old in 1936 when her hip fracture (valgus de- 
formity) was nailed by an open Whitman approach (fig.14). Seven years later 
she had a disabling coxalgia which subsided somewhat with crutch walking in 
the next 2 years. Roentgenograms taken about 10 years after operation showed 
metallic corrosion with associated bone and joint changes (fig. 1B). One year 
later the patient walked without support. Roentgenograms taken 12 years 
after operation did not reveal further corrosion. Six weeks later the patient 
fell and sustained a subtrochanteric fracture of the normal hip. When this 
fresh fracture was operated upon, the corroded nail was also removed. Its head 
was covered by a dense fibrous capsule, excision of which permitted the nail to 
slip out easily. Curettement of the nail canal obtained a darkly pigmented 


654 





SA NORE ALIBI 


De RR 


ARS 


ARRIETA PRR 2s 


TRAITS ORISA 


SLATS. 


SPT 


BEE BOT 7 








SUR RAAT 





JUNE 1950] HIP NAIL CORROSION—KULOWSKI 655 





Figure 1—Case 1. (A) Roentgeno- 
gram of the right hip, 10 weeks after 
open operation. (B) and (C) Same 
hip, anteroposterior and lateral 
views, 10 years after operation and 3 
years after onset of coxalgia. Note 
metallic corrosion shaft of nail, 
widening of pin canal (fibrous cap- 
sule prevented extrusion of nail), 
increased density of femoral head, 
injerior condyle ossification, and 
thinning of the joint cartilage. 





Cc 


granulomatous tissue, microscopic examination of which showed old hyaline 
fibrous tissues heavily stained with golden-brown pigment for the most part, but 
also showed various other stains, suggesting foreign material. The nail was 
blackened and partly encrusted (fig. 2) with a granular material which was 
easily scraped off. Light sanding revealed a fairly polished surface except for 
some small pits and linear erosions. Only the manufacturer’s name, which had 
been most deeply impressed, was practically effaced. Moreover, this flange 
showed the most extensive destruction. 


Case 2.—C. H. was 60 years old when her subcapital fracture (varus deformity) 
was nailed blindly early in 1937. She has remained asymptomatic. Roentgeno- 
grams taken 10 years after operation showed minimal corrosion near the head 
of the nail. Roentgenograms taken 2 years later showed no further damage. 

Case 3.—R. Z. was 47 years of age in 1936 when his fracture (neck of femur 
with varus deformity) was blindly nailed in marked valgus (fig.3A). A painful 
limp came on gradually several years later and became progressively worse. 


881825°—50——4 
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Figure 2.—Case 1. Reading from top to bottom: Blackened encrusted nail at time 
of removal, two views after light sanding, and roentgenograms of the specimen. 
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Roentgenograms (fig. 3B) taken about 10 years after operation showed absence 
of corrosion and marked aseptic necrosis of the femoral head. This did not 
progress further 2 years later, at which time he was actively engaged in farming. 





Figure 3.—Case 3. (A) Roentgenogram of hip, 2 months after blind nailing, 
with femoral head in extreme valgus deformity. (B) Same hip 10 years after 
operation. There is marked aseptic necrosis of femoral head and absence of 


corrosion. 


COMMENTS 


It seemed certain on the strength of case 1, that cases 2 and 3 would 
follow the same pattern of corrosion because the chemical composi- 
tion of 420 stainless steel does not meet the requirements of bone 
surgery. Scheer’s (9) definition of corrosion (“a destruction of a 
solid by ‘unwished’ chemical or electro-chemical attack originating 
from the surface”) helps to explain the discrepancy. Therefore, 
rustlessness is not unconditionally an inherent quality but essentially 
an acquired one, for among other things such as homogeneous structure 
and proper chemical composition, it depends on the surface finish or 
protective coating. By alloying the steel with chromium a very thin 
but indestructible film of chromium oxide is formed to protect the steel 
against further attacks from the oxygen. It is absolutely necessary, 
however, that the surface be perfectly smooth and free from impurities, 
otherwise this protective film is not effective. The relative importance 
of proper surface finish is best illustrated by an early experience of the 
writer. The marked surface corrosion in that instance occurred in an 
unpolished stainless steel nail of unknown composition and was re- 
moved from the body less than 3 months after insertion in a 54-year-old 
woman (fig. 4). The nail had ploughed upward out of the femoral 
head and neck with resultant nonunion, considerable scarring, and 
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local brown to black discoloration of the bone and soft tissues, micro- 
scopic study of which showed : transition into osteoid, osseofibrous, and 
dense fibrocartilaginous tissue. The softer tissue was pervaded by 
vascular chamnels:and simple cells, both occupied by extremely hyper- 
trophic, hyperplastic spindle cells which varied in form (frequently 
quite swollen) and stained with a brownish to greenish black pigment. 
The latter apparently contained activated fibroblasts and scavenger 
endothelial cells loaded with iron from broken-down blood cells and 
other pigment. The changes were indicative of tissue metaplasia 
from minimal trauma and irritation. 

No special stains were made to determine the origin of the pigment 
in either ‘of these cases. It was thought, however, that the pig- 
ment was derived both from the 
iron of the red blood cells and iron 
of the stainless steel. In Raag- 
aard’s (8) case, special staining 
. and chemical tests showed that the 
| 2a pigment, which was partly free in 
—— Bs the tissues and partly lo vated in 

wandering cells, was due chiefly to 
Figure 4—(A) Unpolished stainless the nail. The special stain reac- 
steel nail of unknown composition. : : : : 

ek taille aii sean tons tens with diphenylearbozide re- 

vealed chromium in the tissues. 


3 months after insertion. 

Felsenreich (2) stated that the 
iron pigment derived from stainless steel occurs in the form of an or- 
ganic iron. On the other hand, since the pigment noted by Wise (/2) 
occurred in a specimen wherein a vitallium nail had been used, he 
argued that the iron pigment he noted must have been formed from 
the red blood cells because there is no iron in vitallium. 

However important surface finish may be, the self-limited corro- 
sion in depth notable in case 1 strongly suggested another deficiency ; 
namely, that there was a structural inadequacy, as was proved in 
Raagaard’s case. The latter corroded specimen had been removed 
from a 64-year-old man 15 months after insertion. The low chro- 
mium and carbon content of this nail closely approximated that of 
420 stainless steel (0.45 percent carbon and 12.2 percent chromium). 
Microscopic examination showed faulty finish, numerous blisters, and 
impurities. Free carbides and considerable oblong slag deposits, 
showing that the nail had been made from rolled or drawn material, 
were found. Raagaard concluded that corrosion of his nail was due 
to a combination of faulty finish, excessive slag, and insufficient 
chromium. 
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Did mechanical stress have anything to do with the corrosion noted 
in cases 1 and 2? Speed (10) in 1935 asked the same question in re- 
gard to a similar case of his own. This question is a pertinent one 
since in case 3, in which virtually all shear had been eliminated by 
the extreme valgus deformity of the head after reduction and pinning, 
there was no corrosion. According to Pauwels (7), the torque in the 
femoral head fluctuates in walking between 0-248 kilos during frac- 
tions of a second. This, according to him, causes steel to “exhaust” 
and eventually to break. Be that as it may, since there was no notable 
distortion of the nails, and since corrosion apparently did not set in 
until long after bony union had occurred, it does not seem probable 
that stress had anything to do with the corrosion in cases 1 and 2. 

Another factor, which may have been of some importance in limit- 
ing or preventing corrosion, is the encapsulating membrane which 
forms about hip nails (fig. 5). This was first mentioned by Engel (7) 
who suggested that it aided in revascularizing the femoral head. Wise 
also described a grayish membrane in connection with a vitallium 
nail. The membrane developed as early as 43 days after insertion of 
an 18-8 SMo stainless steel pin in a post-mortem specimen (5). On 
the clinical side, successive roentgenograms show that these mem- 
branous canals become invariably widened distally and are always 
demarcated by a line of increased density and/or by well-defined 
rounded cystic areas about the head or point of the nail. The dis- 
ruption of the canal and the pronounced atrophy and decalcification 
observed in case 1 were therefore especially notable and must have 
been due to a granulomatous inflammatory bone tissue reaction as a 
result of chemical and physical agents (3) incident to the corrosion. 
Felsenreich (2) refers to this reaction as “rust granulomata” and 
states significantly that these may be “recaptured” by fatty tissue and 
bone, if the nail is removed. 





Figure 5.—Post-mortem specimen in a 63-year-old woman, about 3 months after 
operation, showing fibrous lining of pin canal. 
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Finally it may be asked, “What caused the bone and joint changes 
in cases 1 and 3?” In case 1, the aseptic necrosis must have been due 
in great part to an interference with the blood supply to the femoral 
head by the granulomatous infiltration of the femoral neck. In case 
3, there must have been a mechanical vascular occlusion following re- 
duction to a valgus position. It is to be remembered in this con- 
nection that triangular areas of aseptic necrosis of the femoral head 
frequently occur shortly after the initial trauma in this type of 
fracture; therefore, it may be concluded that uncomplicated steel im- 
plants here have little or no direct bearing to subsequent bone and 
joint changes which may occur. 
CONCLUSIONS 

1. The minimal corrosion in case 2 and the absence of corrosion in 
case 3 emphasizes the importance of proper surface finish (+4). 

2. It is possible that there is an “x” factor in corrosion which varies 
with different patients. 

3. Bony union is irreversible in the presence of corrosion and is not 
affected by aseptic necrosis of the femoral head (6). 

4. Bony union does not prevent metallic corrosion later. 

5. Nails should be removed after bony union has occurred in order 
to prevent late corrosion and to enhance complete physiological resto- 
ration of the femoral neck and head. 
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Visceral Leishmaniasis 


WituiaM C. CaccaMIsE, Captain, MC, A. U. S23 


ISCERAL leishmaniasis, as in the United States, is not endemic 

in Japan. However, this disease has been diagnosed in a small 

number of Japanese who have returned to their homeland after 
military assignments in such highly endemic areas as China and India. 
An analogous situation has been seen in this country. A large pro- 
portion of these patients will show a satisfactory response to pen- 
tavalent antimony, but some will have repeated relapses after several 
courses of apparently adequate amounts of this drug. It is in such 
cases that stilbamidine may be indicated. Stilbamidine is a non- 
antimony compound that, in a limited series of cases in the United 
States, has given encouraging results in the treatment of antimony- 
resistant cases of visceral leishmaniasis. The general use of this 
drug has been limited by the relatively frequent occurrence of a 
trigeminal neuralgia that results from a toxic degeneration of the 
principal sensory nucleus of the trigeminal nerve, usually appearing 
2 to 5 months after treatment. The numbness, formication, and itch- 
ing slowly subside, but the dissociation anesthesia, which is evidenced 
by a loss of sensation to light touch may persist. The following case 
of visceral leishmaniasis was resistant to antimony but was success- 
fully treated with stilbamidine. It was the first case in Japan to be 
treated with this drug. 


CASE REPORT 


A 35-year-old Japanese veteran, while stationed in Northern China from May 
1943 until June 1944, was observed for pulmonary tuberculosis. Study failed 
to reveal active infection, but in June 1944 he was returned to Japan for medical 
discharge. He felt well on his return to Japan until November 1947, when he 
complained of fever, abdominal swelling, and weakness. Physical examination 
revealed a poorly nourished man who appeared to be chronically ill. The oral 
temperature was 39.5° C. There was distinct pallor of the skin and mucous 
membranes and bleeding of the gums. The lungs were clear to percussion and 
auscultation. There was extreme protuberance of the abdomen. The liver was 


1Formerly Military Government Public Health Officer of Chiba Prefecture, Honshu, 
Japan ; now graduate in Ophthalmology, Northwestern University Medical Center, Chicago, 
Til. 
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Figure 1.—Photomicrograph of sternal bone marrow smear showing mononuclear 
cell containing Leishmania donovani (8 December 1947). 


palpated 2 fingerbreadths below the right costal margin. There was only slight 
tenderness to palpation. The spleen could be palpated 10 fingerbreadths below 
the left costal margin. It was firm and tender. There was extensive herpes 
zoster involving the right leg. A roentgenogram of the chest on admission re- 
vealed an infiltration in the left apex. 

On admission the erythrocyte count was 1,650,000; the leukocyte count was 
2,900 with 53 percent neutrophils, 37 percent lymphocytes, and 10 percent mono- 
cytes; the hemoglobin was 25 percent; Napier’s formol-gel test for hyperglobuli- 
nemia was 4 plus; and the total blood protein was 10.41 gm. per 100 ce. Urinaly- 
sis revealed 1 plus albumin. The sedimentation rate was over 130. Repeated 
sputum examinations were negative for acid-fast organisms. Stool examination 
was positive for ova of Ascaris lumbricoides. 

With these findings a diagnosis of visceral leishmaniasis was seriously con- 
sidered. The diagnosis was confirmed, when, on 8 December, a smear of the 
sternal bone marrow was positive for Leishmania donovani (fig. 1). On 23 
December pentavalent antimony therapy was started. No benefit was obtained 
from this course of treatment. Subjectively and objectively the patient was 
unimproved. The sternal bone marrow remained positive for Leishmania, 
After a second course of treatment which was begun on 14 January 1948, although 
L. donovani could no longer be found on repeated sternal bone marrow studies, 
all other previous findings and symptoms remained unchanged. Additional 
courses of pentavalent antimony were given in April and July, but the patient’s 
course continued progressively downhill. 

On 2 November treatment with stilbamidine was begun. At that time the 
patient was very weak. His temperature fluctuated daily between 39.5° and 
40° C. His spleen extended 10 fingerbreadths below the left costal margin and 
to the right of the umbilicus. The liver extended 2 fingerbreadths below the 
right costal margin. The erythrocyte count was 1,420,000; the leukocyte count 
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was 3,100; the hemoglobin was 37 percent; and the formol-gel reaction was 4 
plus. The stilbamidine was given intravenously in doses of 150 mg. dissolved 
in 250 ec. of sterile normal saline daily for 18 days. After the third injection 
a mild trigeminal neuralgia developed. This disappeared in a few days without 


: 


4 


Figure 2.—Photograph of patient 3 months after initiation of stilbamidine therapy. 
Splenic and hepatic outlines represent those existing at time of initiation of treat- 
ment. At the time of this photograph only the tip of the spleen could be felt on 


deep palpation. 
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interruption of treatment. After the fifth injection there was a subjective feel- 
ing of improvement. After the fifteenth injection the temperature became 
normal and remained so except for one 4-day period in February 1949 when the 
patient developed an upper respiratory infection. There was palpable softening 
of the spleen after the eighteenth injection. Since the completion of treatment 
there has been great subjective and objective improvement in the patient's 
condition. Within 2 weeks after the last injection the liver was no longer 
palpable. There was a rapid diminution in the size of the spleen. Within 
3 months only the tip of the spleen could be palpated (fig. 2). The patient 
rapidly regained his strength and was capable of light work. 

A summary of the progressive changes that occurred in this patient’s blood 
picture in the 9-month period following the initiation of stilbamidine treatment 
is shown in table 1. In that period multivitamins and ferrous sulfate were 
given and on 10 February hexylresorcinol was given for ascariasis. 


TABLE 1.—Progressive changes in the blood of a patient with visceral leishmania- 
sis after treatment with stilbamidine 






































Date Erythro- Leuko- | Hemo- Sedimen- | Formol-gel 
cytes cytes globin | tation rate test 
| 
Mm. per 
1948 Million Percent hour 
1.42 3, 100 37 over 130 | 4 plus, 
1.55 2, 620 | 28 
1. 42 2, 800 32 | 4 plus 
2. 88 4, 700 | 52 | .| 3 plus, 
2.94 4, 800 | 53 | 
2.96 5, 100 | 59 | 
3.15 7, 020 ot tintin 
3. 49 na Me iipandocowsad 
3. 53 10, 800 73 | 130 
3. 60 11, 800 Ba ac oer 1 plus, 
3. 60 8, 660 85 70 
3. 68 7, 960 90 22 
3. 92 7, 250 89 13 
4.40 | 9, 000 88 9 | 
4. 48 5, 800 90 7 | Negative. 
CONCLUSION 


Visceral leishmaniasis must be considered in any patient who has 
lived in an endemic area and later develops anemia, leukopenia, and 
hepatosplenomegaly. Such a problem may be confronted in veterans 
who have served in China, India, and Turkey. 
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Unusual Foreign Body in 
Conjunctiva 


Report of a Case 


JOHN H. KING, Jr., Lieutenant Colonel, MC, U. S. As 


EGETABLE foreign bodies which become imbedded in the 

conjunctiva are common and are usually removed promptly. If 

such an object is not discovered shortly after the injury, the 
ensuing symptoms of eye discomfort and inflammation are usually so 
severe that removal is made necessary within a few days. A vegetable 
foreign body would rarely remain unnoticed for over a week.’ 


CASE REPORT 


A 19-month-old boy was referred in June 1949, for investigation of a “growth” 
on the left eyeball. The mother stated that she first noticed a red mass partially 
covering the left eye about 1 week earlier. A slight mucoid discharge had been 
present for a month. There had been no redness or swelling of the lids or globe. 
The child had been well generally but had not opened the left eye as widely as 
the right since an injury at the age of 6 months. Thirteen months earlier (May 
1948), while playing on the lawn in San Diego, Calif., he fell into some freshly 
cut grass. The child cried continuously and the mother examined the left eye, 
discovering what appeared to be a grass seed imbedded in the globe near the 
lateral canthus. After removing the foreign body the child was taken to a 
hospital where further examination revealed an abrasion of the lateral bulbar 
conjunctiva. No other foreign bodies were found. All redness disappeared after 
several days and there were no further eye complaints except a mild mucoid 
discharge from the left eye accompanied by acute attacks of nasopharyngitis on 
two occasions. The discharge disappeared with the use of boric acid solution 
eye drops. 

Examination revealed apparently normal vision and slight narrowing of the 
left palpebral fissure. External examination of the left eye showed a tongue- 
like, soft, red tissue mass protruding from the upper angle of the inner canthus 
and loosely flapping over the medial half of the cornea. Under ether anesthesia 
the mass was found to be freely movable, friable, and attached by a narrow 


1 Tripler General Hospital, Honolulu, T. H. 
2? SPAETH, E. B.: Principles and Practice of Ophthalmic Surgery. 4th edition. Lea & 
Febiger, Philadelphia, Pa., 1948. p. 590. 
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Figure 1. 


pedicle to the conjunctiva of the medial aspect of the superior cul-de-sac (fig. 1). 
It was removed at its base. On probing the superior cul-de-sac, some resistance 
was noted about 1 cm. from the previous attachment of the tumor mass. A 
foreign body slightly over 2 cm. in length and about 3 mm. in width which had 
been completely embedded under the conjunctiva except for a small part of one 
end was removed. Inspection showed this to be a seed pod with the matrix 
absent and an almost complete chitinous shell intact (fig. 2). Recovery was 
rapid and the child opened the left eye fully within 2 days. 





Figure 2, 





we ree 








oO TERR eS 


JUNE 1950] FOREIGN BODY IN CONJUNCTIVA—KING 667 


Identification of the seed by the Agriculture Section, University of Hawaii, 
revealed it to be wild barley (Hordewm murinum linnaeous), a weed common 
throughout the world. Samples of the weed from the yard of the patient’s 
previous home in San Diego, Calif. were identical. The flower has long sharp 
awns (fig. 3) which become stiff on drying, and frequently become lodged in the 
eye or mouth of grazing animals. Pathologic examination of the excised tissue 
showed typical giant cell granulomatous reaction. 





Figure 3. 


COMMENT 


This case is of interest because of the long duration of retention of 
an imbedded conjunctival foreign body with minimal symptoms of 
inflammation and eye discomfort. Although it was probably impos- 
sible to discover this seed pod at the time of the original injury because 
it was partially buried, it recalls to mind the well-known adage in 
ophthalmology: When one ocular foreign body is found, always look 


for more. 





Treatment of Creeping Eruption 
With Hetrazan 


Report of 13 Cases 


SAMUEL H. Horton, Jr., Lieutenant Commander (MC) U. 8. Nv 


REEPING eruption is a term applied to a number of diseases 
of the skin characterized by tortuous migratory lesions pro- 
duced by the burrowing of larvae. Persons who walk barefoot 

on the beaches, children in sandboxes, and plumbers and carpenters 
who work under houses are often victims. The majority of cases in 
this country are due to the penetration of the skin by larvae of the 
cat-and-dog hookworm. The disease is endemic along the Atlantic 
coast, particularly in Florida and Georgia, but has been reported as 
far north as the coast of New Jersey. 

The present accepted treatment consists of freezing the affected 
areas with ethyl chloride spray or injections of fuadin. Shelmire (/) 
is credited with being the first to propose the use of ethyl chloride 
spray and Smith (2) was the first to suggest the use of fuadin. Both 
treatments, although usually effective, leave much to be desired. Ethyl 
chloride must be used until the skin is firm and can be picked up be- 
tween the fingers like cardboard. Multiple treatments are usually 
necessary. Children often are affected about the genitals, buttocks, 
feet and toes, and these areas are difficult to treat and the procedure 
is quite painful. The young patients are brought screaming to the 
doctor’s office and several people are needed to hold the victim. The 
skin is often macerated and secondarily infected, further complicating 
the use of ethyl chloride spray. Fuadin is occasionally toxic and a 
careful check must be made on the kidneys and blood. In addition, 
the patient has to report daily for the injections. The need for a non- 
toxic helminthicide, taken orally and effective against the larvae of 
Ancylostoma braziliense, is self-evident. 

Oliver-Gonzales et al. (3) reported the treatment with hetrazan 
of 23 patients infected with Wuchereria bancrofti. 


1U. S. Naval Hospital, Jacksonville, Fla. 
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Fifteen months after therapy, 13 patients (56.5 percent) were found 
free of infection. The remaining 10 patients had persistently low 
microfilarial counts but no evidence of a relapse. The dosage varied 
from 0.5 to 2 mg. per kg. body weight, given orally three times daily. 
They noted that the patients receiving the larger doses had the best 
response. They concluded that hetrazan, when given in adequate 
dosage to patients infected with Wuchereria bancrofti, cleared the 
blood stream of microfilaria for periods of at least 15 months. 

Since 28 June 1949, 21 cases of creeping eruption have been seen at 
the U. S. Naval Hospital, Jacksonville, Fla. The youngest patient 
was 18 months of age and the oldest, 49 years. There were 10 males 
and 11 females. The number of active larvae varied from 2 to an 
estimated 25. The most common site of infection was the foot, 
particularly around the toes, and these patients were often referred 
with a tentative diagnosis of epidermophytosis. The buttocks and 
genitals were often involved; the hands, back, and legs, rarely. All 
patients or parents could give a definite time of infection, usually im- 
mediately following a picnic, beach party, wading in ponds, playing 
in sandpiles, or working in the yard. The latent period from the 
initial penetration of the skin by the larvae until symptoms appeared 
was usually less than 48 hours and often in a few hours. Most 
patients thought they had been bitten by mosquitoes, sand fleas, or 
ants since small discrete papules were initially evident. Ina few days 
the migrations of the larvae were plainly visible. The intense pru- 
ritus was usually worse at night. The patients slept fitfully, often 
clawing the offending areas viciously. Children cried out in their 
sleep and awoke sobbing and scratching. Patients have been known 
to mutilate their bodies with penknives and needles in a fruitless effort 
to rid themselves of the burning pruritus, 


TREATMENT 


Of the 21 patients with creeping eruption, 7 were transients who 
could not be seen regularly and were treated with ethyl chloride spray. 
Due to a temporary shortage of the drug one had combined therapy. 
Thirteen were treated with hetrazan (diethylearbamazine) alone. 
These patients were weighed carefully and the dose computed on 2 mg. 
per kg. body weight three times daily before meals. Children and 
adults received the same relative dose. Initial roentgenograms of the 
chest were taken because Loeffler’s syndrome has been reported with 
creeping eruption (4) (5). Follow-up roentgenograms were taken 
in instances where there were significant complaints or a dry hacking 
cough. Only one case of Loeffler’s syndrome was noted. Complete 
blood counts and urinalyses were done twice weekly and each patient 
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was instructed to report any nausea, vomiting, cramps, diarrhea, or 
general malaise. Not a single untoward reaction was reported with 
the dose employed. Several facts are worthy of note. The pruritus 
usually became minimal in 48 to 72 hours. If the patient forgot to 
take the drug or was temporarily without it the pruritus usually 
returned. The number of active larvae, as measured by their activity, 
gradually decreased rather than all ceasing at the same time. The 
average time required to acquire clinical cure was about 3 weeks 
although one patient required only 8 days; another required 30 days, 
but after the first week there was little complaint. Perhaps a higher 
dosage would effect a more rapid cure. One patient was apparently 
well in 9 days but noted larval activity 1 week later. He was re-treated, 
employing the same dose, and a permanent cure was effected 17 days 
later. Since this patient was the only one with roentgenographic 
findings characteristic of Loeffler’s syndrome the case will be presented 
in detail. 
CASE REPORT 


P. E. P., a 28-year-old man, was referred with a tentative diagnosis of contact 
dermatitis. Three weeks previously he had weeded his garden for about 3 hours. 
The soil was sandy, warm, and moist. That night he experienced pruritic 
papules like “ant bites” over the dorsum of the right hand. The next day a linear 
vesicular dermatitis was apparent and he consulted a physician who advised 
benadryl and moist boric acid compresses. The dermatitis continued in spite of 
numerous ointments and a course of penicillin. 

On examination, the right hand, excluding the thumb, was swollen and stiff. 
The skin over the dorsum of the little finger was macerated and erythematous. 
Numerous wavy, vesicular, linear lesions, some curled on themselves and some 
crossing others, were present on the back of the hand, in the palm, and circum- 
venting the third, fourth, and fifth fingers. Right epitrochlear and axillary 
adenopathy were present. Hetrazan, 2 mg. per Kg. body weight three times 
daily before meals, and aluminum acetate (1:20) wet dressings were prescribed. 
The response was dramatic. In 9 days the skin was normal except for a small 
area of hyperpigmentation over the dorsum of the little finger. A 21 percent 
eosinophilia was reported. The admitting roentgenographic examination of the 
chest was interpreted as being compatible with allergic pneumonitis (Loeffler’s 
syndrome). The roentgenographic findings of the chest 1 week later were 
negative. 

The patient was discharged to duty but returned in 7 days with four demon- 
strably active larvae. He was again given hetrazan and the skin become clear 
jn17 days. He has remained asymptomatic. 


RESULTS 


Of the 13 patients with creeping eruption who were treated only 
with hetrazan, 9 (69 percent) were clinically cured. Two failed to 
return for their final check-up but since both were progressing satis- 
factorily when last seen it might be assumed that they were cured and 
saw no need to make an unnecessary trip to the hospital. However, 
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these two are included in the four failures. The accompanying table 
illustrates the important features of these 13 cases. 








TABLE 1 
= | Weight Average | Num- 
Case (years) | Sex | (kilo- Roentgenogram of chest eosinophilia’ ber of Result 
ener grams) (percent) | days | 
28 M. 85 Area of pneumonitis on right 21 26 | Cured. 
side opposite seventh inter- 
space. ! 
8 F. 24 0 ee 2 24 | Cured. 
5 M. 18 Negative_- fecaeacietndinds 3 30 | Cured. 
5 M. 1:9 } eee. 3... Sk... 11 19 | Cured. 
4 M. 16 Nie as incgedeoece 1 Failed to 
| return. 
22 F. 70.2 | Negative__- 8 20 | Failure. 
18 M. 75 Negative_- 6 17 | Failure. 
9 F. 30 Negative-__- 9 22 | Cured. 
23 M. | 60 Negative_- 6 20 | Cured. 
14 F, 59 | Negative__-- 8 8 | Cured. 
29 F. 59 Negative_--- 2 Failed to 
| | return. 
| 11 M. BE S| es sc encstccdenes 7 19 | Cured. 
Piawsance 1.5 F. 10 NOQRRRIVGS 23. Con nwsinwns 2 9 |} Cured. 
' i 





SUMMARY AND CONCLUSIONS 


1. Of 13 cases of creeping eruption treated with hetrazan there were 
only 2 known failures. Two failed to return for a final examination 
but were progressing satisfactorily when last seen. 

2. Hetrazan is a safe, nontoxic, effective treatment of creeping 
eruption. 
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Eczematous Dermatitis 


A Rational Medical Approach 


Harvey Buank, M. D.* 


HIS article was prepared at the conclusion of a survey of medical 
installations in the European Command that the author made as 
a consultant in dermatology to the Surgeon General, United 
States Army. Although the medical care was in general of high 
quality, some errors that are also common in civilian practice were 
noted in the management of dermatologic patients. Most of the 
difficulties seemed to arise from a failure to make an accurate diagnosis 
and to appreciate the multiple etiologic factors that may produce a 
dermatitis. In addition, treatment based on an inaccurate diagnosis 
was often responsible for further disturbance of the altered state of 
the skin that the patient presented at the moment. Asa result, a num- 
ber of patients were seen whose skin disease had been unnecessarily 
prolonged by therapy. 
This article is an attempt to present a rational approach to diseases 
of the skin. 
ORIENTATION 


Recent investigation has demonstrated that such diverse diseases 
as fungus infections of the skin, scabies, contact dermatitis, some forms 
of bacterial infection, food allergy, drug allergy, and psychogenic 
dermatitis are produced by similar basic mechanisms. It is the pur- 
pose of this article to emphasize the similarities in physiologic 
mechanisms of these diseases, which may serve as general principles 
for the understanding of this, the largest group of diseases of the skin. 

The term “dermatitis” or “eczematous dermatitis” is used to desig- 
nate this group. This is only a descriptive term that indicates certain 
characteristic gross and microscopic pathologic changes. These same 
changes can be produced by a wide variety of different etiologic 
agents. Each agent, however, such as chemicals, fungi, and bacteria 
frequently produces a dermatitis in a characteristic location with a 
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characteristic pattern that aids in differentiating them. The physi- 
cian’s success in therapy will often depend on determining the factor 
or group of factors that are causing the dermatitis and correcting 
them by judicious management. In recent years “fungus infection” 
has become a fashionable diagnosis, but treatment of all dermatitis 
as forms of “athlete’s foot,” “jungle rot,” with fungicides, without 
considering other possible factors, has produced permanent skin 
changes in many patients and made them dermatologic cripples. With 
knowledge of the manner in which the many agents that produce 
dermatitis manifest themselves, the diagnosis and treatment of a 
dermatitis in most patients can be as reasonable and effective as the 


management of pneumonia. 
GROSS AND MICROSCOPIC CHANGES IN ECZEMATOUS DERMATITIS 


The diagnosis of a skin lesion as an eczematous dermatitis is essen- 
tially a descriptive pathologic diagnosis. The gross pathologic char- 
acteristics are determined by skillful inspection and palpation of the 
skin and should be correlated with the corresponding microscopic 
changes. Although an examiner may be able to establish an etiologic 
agent as well as the pathologic diagnosis merely on clinical evidence, 
it is often necessary to undertake bacteriologic and mycologic pro- 
cedures, chemical tests (patch tests), and blood studies, and to conduct 
psychiatric interviews to prove that a particular agent is the cause 
of the patient’s dermatitis. Only by a truly comprehensive approach 
is it possible to effect prompt, lasting results. 


TABLE 1.—Findings in acute and chronic dermatitis 


Gross pathology (clinical findings) Corresponding histologic changes 


Acute dermatitis: 


Erythema. --_-._..--._-_-_-. Vasodilatation. 
Edema (elevation of skin)___ Increased protein-containing fluid with some 


round and polymorphonuclear cells around 
blood vessels and in connective tissues. 

Vesicles (or larger bullae).._._. Edema fluid between cells of epidermis, 
forcing cells apart with large accumula- 
tions in some areas. 


CNN Fi eet aae Fluid breaks through the epithelium. 
RN 8 os Dried serum with fibrin and leukocytes. 
Chronic dermatitis: 
DOIN 5h ee eames Vasodilatation. 
Pigmentation (not always Hemosiderin and melanin. 
present). 
ei eS cc Hyperplasia of outer epithelium, cells of 


which remain nucleated. 


Thickening (lichenification)__._ Epithelial hyperplasia and serous and 
cellular infiltrate of underlying connective 


tissue (corium). 


Fissuring 
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Eczematous dermatitis is usually divided into two pathologic types, 
the acute and the chronic (table 1). This distinction is based on the 
changes found at the moment rather than on the duration of the 
disease, and is of particular importance in deciding the form of 
medication to be used. Sometimes chronic lesions exhibit a few acute 
signs such as an occasional vesicle and crusting. These transitional 
types are called “subacute.” 


MECHANISMS THAT PRODUCE DERMATITIS 


In most cases of eczematous dermatitis there are changes in both 
the epithelium and the underlying connective tissue (fig. 1). It is 
of increasing importance to decide the degree of involvement in the 
dermis (connective tissue) as distinguished from the epidermis (epi- 
thelium), for recent observations indicate that the antihistaminic 
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Figure 1—Diagram of normal skin. Figure 2.—W heal formation. 


drugs are of most value in reducing the urticaria-like reaction in the 
dermis, but of less value in lesions that primarily affect the epidermis. 

Many of the changes in the skin may be explained as manifesta- 
tions of allergy. If the sensitized tissue (the shock organ) is the con- 
nective tissue of the skin, the dermis, the presence of an exciting sub- 
stance such as allergen, causes the vessels to dilate, serum escapes, and 
a wheal-like elevated lesion occurs (fig. 2). If the epithelium is 
not sensitized, the epidermis may remain smooth and tightly drawn 
over a simple wheal or angioneurotic edema. In most cases of this 
type of urticaria the offending agent reaches the skin via the blood 
stream rather than from external contact. 

The epidermis, in distinction to the connective tissue, may be the 
primary site of disturbance in the skin. When the offending allergen 
reaches the epidermis, changes occur not only in the epithelium, but 
also in the underlying vessels of the connective tissue, which dilate, 
and serum and cells escape (fig. 3). Much of this exudate finds its 
way to the epidermis, producing intercellular edema of the epithelial 
cells, and if of sufficient quantity elevates parts of the epidermis to 
form vesicles or larger bullae. In a severe dermatitis caused by con- 
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Figure 3.—A, Primary fungus infection (usually foot). B, Secondary reaction “ID” 
(usually hands). 


tact with an allergen such as Rhus toxicodendron (poison ivy), in 
addition to the vesicles and bullae there will be distinct edema and 
redness because the underlying vascular changes are part of the reac- 
tion, although it is generally believed that it is only the epidermal 
layer of the skin that is sensitive to the hus allergen. 

These reactions are of basic importance for it is usually by this 
mechanism that fungi and bacteria growing in the skin, chemicals 
applied to the skin, and ingested foods produce disease of the skin. 


ETIOLOGIC FACTORS AND TREATMENT IN DERMATITIS 


In every patient with a dermatitis an attempt should be made to 
make an etiologic as well as morphologic diagnosis. Frequently lab- 
oratory and other tests are required to determine the cause of the 
dermatitis, but in many cases it is possible by clinical examination 
alone to be reasonably certain of the causative factors. Treatment 
may then proceed on fairly logical grounds, but it must be remem- 
bered that such a clinical diagnosis may be only an approximation. 
The following section contains rules of thumb that aid in such ap- 
proximations. The treatment for each type of dermatitis is included 
as part of a logical development. It will be noted that much of the 
local treatment is the same in all types of dermatitis. This results 
from the similar nature of the pathologic condition that one is at- 
tempting to correct, whatever the original etiologic agent may have 
been. 

In addition, many physicians are called on to treat a dermatitis, the 
‘ause of which they are unable to determine. In such cases, judicious 
therapy, which does not increase but rather decreases the pathologic 
changes, will often be successful. Such therapy must be based on an 
understanding of the way in which local and systemic treatment affects 
the skin. This is the basis of the old adage to “dry a weeping lesion 
and to soften a dry lesion.” However, from experience it has been 
learned that certain medications will change the skin itself so that 
it becomes less reactive to noxious agents. Wise dermatologic ther- 
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apy, therefore, must be directed at (a) determining and removing the 
causative agent and (6) correcting the basic disturbed physiology of 
the skin, 

A. Dermatitis venenata (contact dermatitis). 

1. Etiologic agents are substances to which the particular patient’s skin has 
become allergic, or to chemicals such as acids, alkalies, and solvents that will 
irritate everyone’s skin. Almost every known substance has been described as 
an allergen for some patient, but those that most frequently cause trouble are: 


Agent Common distribution 
Locally applied medications such as sul- Usually to area applied, but may 
fonamides, mercury, iodine, sulfur, spread beyond. 


and penicillin. 
Plant resins such as Rhus and primrose__ Face, eyelids, hands, and male 


genitals. 
Shoe polish and shoe dyes___----------- Dorsal surface of feet. 


Cosmetics such as deodorants, hair Face, eyelids, neck, and axillas, 
straighteners, hair lacquers, nail 
polish, soaps, and lotions. 


Jewelry made of nickel or plastics___c.w. Area in contact. 
Clothing dyes, other chemicals used in Area covered, especially where in 
fabrics and the fabrics themselves. close contact and moist as axillary 


folds, groin, and neck. 
Household sprays, polishes, and paints___ Hands and face. 


2. Patch test to confirm clinical diagnosis is made with properly diluted 
materials held on a normal area of skin for from 48 to 72 hours. The interpreta- 
tion requires experience. A positive test may cause the original eruption to 
flare up. 

3. Treatment.’ 

(a) Complete removal of all suspected materials. 

(b) Harsh tinctures and astringents should be avoided. Injections of 
Rhus extracts for Rhus dermatitis are of little value and may occasionally 
cause a decided flare-up of the lesions. 

(c) In acute vesicular weeping stage : Cool thin wet dressings with Burow’s 
solution (aluminum subacetate) diluted 1: 15, for one-half hour four times a 
day (conveniently prepared by adding 1 domeboro tablet to a pint of water) 
or potassium permanganate 1: 9000 (0.32 in 3 liters of water). 

Basic shake lotion (zine oxide 25., tale 25., bentonite 5., water 55) or calamine 
liniment (N. F.) between wet dressings and as frequently as necessary for 
pruritus. 

Phenobarbital, 0.03 gm. three times a day and 0.1 gm. at night, for pruritus or 
distress. 

(d) In chronie thickened scaling stage: If this persists it may indicate 
that the allergen has not been removed. Unguentum aqua rosae rubbed in 
three times a day, or 5 percent solution of liquor carbonic detergens in water- 
soluble ointment base or in “aquaphor.” 


B. Superficial mycotic infections (dermatophytosis)—The super- 
ficial mycoses are caused by saprophytic fungi (dermatophytes) that 
live in the dead outer layers of the epidermis. They multiply best 





2? For further information see Pillsbury, D. M.; Sulzberger, M. B.; and Livingood, C. S.; 
Manual of Dermatology. W. B. Saunders Co., Philadelphia, Pa., 1942. 
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in the presence of increased heat, moisture, and dead skin. They are 
not invaders in the sense that many bacteria are, but produce a derma- 
titis by sensitizing the underlying skin to their products. A fungus 
infection is in effect a kind of contact dermatitis with the allergen 
being produced in the horny layer of the skin (fig. 3a). When an 
extensive weeping raw dermatitis occurs it is difficult to find many 
fungus elements in the skin. The more acute and denuded the derma- 
titis the less need for, and the wiser it is to avoid, fungicides. Surveys 
have shown that after puberty a high percent of persons have patho- 
genic fungi on their feet. Prevention and control, therefore, are not 
public health problems, but rather personal problems. An attempt 
should be made to remove the dead skin and moisture, and reduce local 
heat rather than make elaborate attempts to prevent reinfection. 


VESICLES HERE ARE :— 


USUALLY:— 
GCONTAGT DERMATITIS 


USUALLY NOT:-— 
FUNGUS INFECTION 





(LOOK FOR SENSITIVITY TO LIGHT ) 


Figure 4.—Dorsum of hand. 


1. Etiologic agents: A variety of fungi and yeasts have been proved 
to be pathogenic to the skin. In contradistinction to bacteria, they 
are most easily demonstrated by direct examination of vesicle tops and 
scrapings of the epidermis. Cultures are needed to ascertain the exact 
species. Frequently secondary bacterial invaders increase the derma- 
titis, which also may be further complicated by a contact dermatitis 
from injudicious therapy (figs. 4and 5). 

2. Diagnosis: It is always best to confirm the clinical diagnosis by 
demonstrating fungus elements in 10 percent potassium hydroxide un- 
der a microscope. In temperate climates, dermatophytosis usually 
appears in the folds of the body where heat and moisture encourage 
fungus growth. The common areas are: 
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VESICLES HERE ARE:— 


USUALLY:-— 
TRIGHOPHYTID 
OR 
BAGTERID 
OR 
“DYSHIDROSIS * 
OR 
INGESTANT 
ALLERGY 


RARELY :— 
GONTACT DERMATITIS 
OR 
FUNGUS INFECTION 





( LOOK FOR SCABIES ) 
Figure 5.—Palm. 


(a) Feet: Interdigital and plantar surfaces of the toes and the 
instep of the foot extending to other plantar surfaces (figs. 6 and 7). 

(6) Groin: Lesions almost invariably begin on the inner aspect 
of the leg. The scrotum and penis are rarely involved unless the 
disease becomes very extensive. If dermatitis or itching begins on 
the external genitalia, fungus infection is unlikely ; seborrheic derma- 
titis and scabies should be considered. 

(c) Axilla: Lesions spread out from the dome of the axilla and 


VESICLES HERE ARE:~ 


USUALLY : - 


<< INTERTRIGO 


OR 
FUNGI 


USUALLY > OR 
FUNGI ~ BACTERIA 


Figure 6.—Plantar surface. 
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VESICLES HERE ARE:-— 


USUALLY :— 


CONTACT DERMATITIS 
OR 


MEGHANIGAL IRRITATION 
WITH PYOGENIC INFECTION 


USUALLY _NOT:— 
FUNGUS INFECTION 





Figure 7.—Dorsum of foot. 


are not usually very acute. (Rule out deodorant contact dermatitis 
such as seborrheic dermatitis. ) 

In most instances the lesions will have a roughly circinate pattern 
with more redness and vesicles at the border. Other diseases such as 
impetigo and late syphilis may assume a circinate pattern. Do not be 
misled into making a hasty diagnosis of a fungus infection. 

3. Treatment: 

(a) Acute stage: The same wet compresses and soaks as for acute 
contact dermatitis. Bed rest if the feet are extensively or severely 
involved. If secondarily infected, systemic antibacterial drugs may 
be combined with bland local therapy. Penicillin intramuscularly 
frequently causes a flare-up of present or past sites of fungus infec- 
tions because it “cross reacts” with the trichophytin. 

(6) Subacute stage: After the weeping, crusting, and redness have 
subsided, a mild fungistatic cream may be applied to aid in removing 
the scales. Desenex (Army fungicidal ointment) ; or 3 percent sulfur, 
3 percent salicylic acid in cold cream; or pragmatar rubbed in well 
after soaking the feet are all satisfactory. However, careful observa- 
tion for evidence of intolerance of the skin to these measures should 
be maintained. 

(c) Chronic stage: Wet dressings and the mild fungicidal ointments 
will usually heal the dermatitis completely. In areas on the bottom 
of the feet where the skin is thickened it may be necessary to use agents 
such as half strength Whitfield’s ointment which acts by removing the 
keratin from the skin. These should only be resorted to when the area 
is truly chronic, dry, thickened, scaly—not when an acute dermatitis 
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persists for a long time with milder measures. Do not increase the 
erythema and edema and denudation of an acute dermatitis by using 
strong agents. Anything that makes the dermatitis or itching worse 
is too strong for that particular patient’s skin. If in doubt, get expert 
dermatologic help before irreparable changes occur. 

(d) Prevention: Reduce the factors that support fungus growth 
such as: (a) careful and gentle daily washing and removal of dead 
skin, especially between the toes, with a bath towel; (6) liberal use 
of a dusting powder between the toes, in the groin, and in the axilla 
in the morning helps to reduce moisture; (¢) low quarter shoes or 
ventilated shoes (in civilians) will help reduce the heat, moisture, and 
maceration. 

Persons vary in their sensitivity to fungi and some have to be more 
particular than others in controlling the conditions for fungus growth. 
Occasionally a mild fungicidal ointment at night may be required by 
some patients. If a patient is active, ointments applied during the 
day increase the maceration and are poorly tolerated. Fungistatic 
foot powders (Army issue; or desenex) are useful for daytime 
application. 

C. Scabies: Although the management of scabies does not usually 
cause much difficulty, the disease serves to illustrate further the 
mechanisms by which dermatitis may be produced. Wartime studies 
are a basis for much of this information. The disease is caused by the 
Sarcoptes mite, which can live for only short periods outside the human 
skin and is acquired principally through contact with the skin of an 
infested person. When a person who has never had scabies is infested 
for the first time, the mites burrow into the epidermis, multiply there, 
and spread to many sites over the body. For 4 to 6 weeks the patient 
has no itching and no typical red pupules, wheals, or vesicles. After 
this incubation period, the skin apparently becomes sensitized to the 
mite and then the body responds by an inflammatory reaction with 
vasodilation and pouring out of intercellular fluid, which produces 
the visible lesions of scabies and are accompanied by itching. If the 
patient gets warm, the peripheral blood vessels of the skin dilate; this 
increases the reaction in each lesion and causes intensification of the 
pruritus. This same mechanism explains why patients with other 
types of dermatitis also have increased itching when they get warm. 
The itching of scabies, therefore, is probably not related to movements 
of the mite, for the mites are just as active before the patient is sensi- 
tized and before the patient notices any pruritus. 

If a patient who has had scabies and has been cured is reinfested, 
itching and typical inflammatory reactions appear shortly after the 
mites burrow into the epidermis because the epidermis apparently 
remains sensitized from the first infestation. The basic mechanism 
by which scabies lesions appear is analogous to fungus infections, in 
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that it is a type of contact dermatitis in which the allergen (mite) 
resides in the epidermis itself. The aim of treatment is to kill this 
self-perpetuating “antigen.” It is apparent, however, that even 
though the mites are killed and a thorough bath is taken, some of the 
mite products may not be eliminated for several days. This par- 
tially explains the persistence of pruritic lesions for several days after 
adequate antiscabietic therapy. In addition, secondary infection and 
an irritative dermatitis may have been produced which in itself may 
persist after all mites are killed and removed. 

The treatment of scabies has been simplified and improved by the 
introduction of new effective nonirritating scabieticides. The for- 
mulas for two of the best and safest are: 

(a) Benzyl benzoate emulsion (commercially available and sup- 
plied as a 50 percent oily liquid), and water of equal amounts to make 
100 percent. 

(5) Benzyl benzoate (an oily liquid), 10 percent; DDT powder, 
1 percent; “benzocaine” powder (local anesthetic and ovocide), 2 
percent; “tween 80” (an emulsifier) , 2 percent; and water, to make 100 
percent. 

The treatment of scabies always begins with a prolonged warm soap 
bath or shower to remove crusts, scabs, and thickened epithelium that 
might prevent the scabieticide from reaching the mites. The skin is 
then dried and one of these preparations is applied generously 
to all parts of the body from the chin down, paying particular atten- 
tion to the genitals, anal area, hands, and other involved sites. The 
material is rubbed in well and allowed to dry. The same clothing 
may be worn. If the hands are washed during treatment, another 
application should be applied to that area. The next morning, the 
patient takes a shower bath, dons fresh clothing, and changes bedding. 
If adequately applied, one treatment is almost always effective, but 
in some patients it may be desirable to apply the medication twice and 
thus continue the treatment for 24 to 36 hours instead of the usual 12 
hours. To prevent relapse, all suspected contacts must be treated 
simultaneously. If severe secondary pyogenic infection is present, 
intramuscular penicillin may be added to the above routines. 

The second preparation is also the treatment of choice for pediculo- 
sis capitis and pubic lice. Children or infants with scabies are treated 
in the same way, but careful application of the material to face and 
scalp may also be necessary in those only a few months old. Follow- 
ing one adequate course of treatment no scabieticides should be reap- 
plied for at least 10 days. If an irritative dermatitis and itching 
persist, basic shake lotion, or calamine liniment (N. F.) are prescribed. 
Remember, the causative mites are almost certainly destroyed by one 
treatment. After that, treat the resulting dermatitis as gently as any 


other dermatitis. 
FPO JS 





Relationship of Bullous Staphylo- 
coccic Impetigo and Exfoliative 
Dermatitis of the Newborn 


Cuirtron D. Govan, Jr., Lieutenant, junior grade (MC) U.S. N. Rs 
Avery L. Corron, Lieutenant, junior grade (MC) U.S. N. Ro 
JOHN O. RyDEEN, M. D. 


developed in the newborn nursery of a naval hospital revealed 

the close association of impetigo and exfoliative dermatitis. 
Of 80 infants exposed in the nursery during a 4-week period, 20 de- 
veloped a disease of the skin, 4 of whom presented manifestations 
resembling dermatitis exfoliativa infantum (Ritter’s disease) (/). 
The remaining 16 infants showed at least 1 of 3 types of similar but 
less severe skin lesions: (a) vesicles coalescing and rupturing to leave 
large areas of exfoliation, (6) large discrete bullae, and (c) multiple 
tiny vesicles and pustules. 

Under the title “Exfoliating Dermatitis of Nursing Infants,” Ritter 
(7) in 1878, described an exfoliating disease of the skin which, at 
present, bears his name. The disorder usually begins as a red ex- 
foliating patch on the lower portion of the face, although it may appear 
first on any part of the body. The initial lesion spreads rapidly until 
the entire surface of the body is red and exfoliating. In some in- 
stances, vesicles and bullae appear early. The mucous membranes of 
the mouth, nose, and conjunctiva may be involved. The skin beneath 
the exfoliating portion may present a moist or dry surface. Most 
often the surface is moist, weeping, and crusted. Early in the disease, 
light pressure will cause the superficial skin layer to be separated from 
the corium (Nikolsky’s sign). The disease is said to occur between 
the second and fifth weeks of life and, in Ritter’s time, a mortality of 
50 percent was noted. 


A RECENT epidemic of bullous staphylococcic impetigo which 


1U. S. Naval Hospital, Portsmouth, Va. 
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EPIDEMIOLOGY OF OUTBREAK 


A survey of the epidemiological aspects of this outbreak in the 
nursery was of little value in determining whether any person, or 
whether a break in aseptic technique, was responsible for the epidemic. 
It was of interest, however, that cultures of the throats of all the staff 
and nursery personnel revealed that, of the 20 persons from whom 
cultures were taken, 9 (45 percent) were harboring an organism 
thought to be identical with that cultured from all the infected 
infants. This is in accord with a report by McFarlan (2) who found 
a similar high percentage of normal persons harboring pathologic 
forms of staphylococcus. Further information was obtained from the 
nursery records. It was noted that for several months prior to the out- 
break there were numerous references to such diseases as diarrhea, 
skin eruptions, and cord infections. The overcrowded conditions in 
the nursery prevented proper isolation of these patients. These in- 
stances of infection, although seemingly minor in importance at the 
time, should have been a warning. 


DESCRIPTION OF OUTBREAK 


On 12 October 1947 a newborn infant, H. H., was readmitted to the 
hospital and isolated because of a severe skin eruption. Within 10 
days a total of 20 infants born in this institution were found suffering 
with a similar skin disease. The epidemic proportions of the disease 
process were thus soon apparent. 

Cultures from the throats of the 20 affected infants revealed non- 
hemolytic Staphylococcus albus predominating in 17. From the 
throats of 2 infants, Friedlinder’s bacillus and hemolytic streptococcus 
were cultured. In 1 infant the throat culture revealed gram-negative 
diplococci. Cultures of the skin, skin lesions, and bullae revealed non- 
hemolytic Staph. albus in pure growth from 18 and predominating in 2. 
Blood cultures taken from each infant showed no evidence of 
bacteremia. 

CASE REPORTS 


The case reports of one infant with so-called Ritter’s disease and one 
infant with bullous impetigo are presented : 


Case 1.—K. M., a 12-day-old white boy appeared normal until the eighth day 
of life. On the eighth day, however, the mother washed the skin from the 
buttocks and penis. She immediately took the infant to a physician whose 
examination revealed that very slight pressure to the forehead and cheeks would 
separate the superficial layers of the skin from the deeper tissues, leaving open, 
weeping, raw areas. The infant was hospitalized under the care of one of the 
authors (J. O. R.). 

On physical examination at admission the infant appeared in no acute distress 
despite the severity of his skin involvement. The skin showed a generalized eryth- 
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ema, especially noticeable around the mouth and eyes. There were a few 
tiny vesicles scattered over the chest and forehead; the eyelids were red and 
swollen. Slight pressure on almost any portion of the skin removed the super- 
ficial layers from the deeper tissues. 

The infant’s course while in the hospital was uneventful except for several 
loose, watery, green stools. Cultures of the throat revealed the presence of 
Friedlinder’s bacillus and hemolytic streptococcus. On the fourth hospital 
day the infant was transferred to the U. S. Naval Hospital, Portsmouth, Va., 
to a ward specially equipped to accommodate the infants affected in this epi- 
demic. 

On admission to the naval hospital he presented a generalized redness and ex- 
foliation of the skin. The scalp appeared to be involved in a severe seborrheic 
eczema but this skin, unlike that in eczema, could be peeled off in large sheets 
leaving in places dry, new skin and, in others, open, weeping areas. The skin 
over the rest of the body showed eczematous changes and was tough and leathery 
to the touch. The remainder of the examination was essentially normal. The 
child was afebrile and appeared alert. 

The laboratory examinations showed a normal urinalysis; hemoglobin, 11.5 
gm. per 100 ce. blood; red blood cell count, 3.8 million per cu. mm.; and white 
blood cell count, 16,000 per cu. mm., 67 percent of which were polymorphonuclear 
cells, 21 percent lymphocytes, 8 percent eosinophils, and 4 percent monocytes. 
Cultures of the skin and throat showed an almost pure growth of nonhemolytic 
Staph. albus and no evidence of Friedliinder’s bacillus or streptococci. 

On the second hospital day, the parents appeared and were concerned about 
their development of lesions similar to those that had initially developed on 
their child. In the mother’s left axilla were several bullous impetiginous lesions 
and on the father’s forehead and around the angles of his mouth were several 
small, impetiginous lesions. Cultures from these lesions showed almost pure 
growth of nonhemolytie Staph. albus. 

The infant’s hospital course was essentially uneventful. He took his feedings 
well and showed no further diarrhea. He was discharged from the hospital on 
the seventh hospital day. The skin at that time was entirely normal and the 
child was considered to be in normal good health. 


Case 2.—W. S. J., was discharged from the nursery at the age of 5 days. On 
the seventh day of life the parents noted tiny pimples in the diaper region. 
During the following few days prior to admission, this area grew progressively 
more inflamed and the pimples became larger. 

The infant was admitted to this hospital on his fifteenth day of life and the 
admission physical examination showed a male infant in no apparent distress 
and with no abnormalities except for the skin. There was a definite erythema 
around the lower portion of the face and neck and in the skin folds and creases. 
The skin over the lower portion of the abdomen was covered with numerous 
large bullae. The area surrounding these bullous lesions was a deep purplish 
red; the umbilicus was moist and weeping; there was a slight purulent secre- 
tion from the left eye. 

The laboratory findings showed 4.9 million red blood cells per cu. mm.; 15.5 
gm. hemoglobin, and 8,500 white blood cells per cu. mm., 48 percent of which 
were polymorphonuclear cells, 48 percent lymphocytes, 2 percent monocytes, and 
2 percent eosinophils. Cultures of the throat and skin revealed pure growths 
of nonhemolytic Staph. albus. 

The hospital course was uneventful. The lesions healed rapidly and the in- 
fant was discharged on the sixth hospital day. 








So meee noe ne nena 


JUNE 1950] STAPHYLOCOCCIC IMPETIGO—GOVAN ET AL. 685 


DISCUSSION 

In view of our findings of exfoliative dermatitis in its classical 
form in 4 of the 20 infants affected in this epidemic and because of its 
apparent contagiousness (case 1), we agree with a number of authors 

(10) (11) (12) (13) (14) (15) in suspecting that so-called Ritter’s 
disease merely represents a severe reaction to a bacterial invader. A 
number of theories have been offered to explain the etiology of Rit- 
ter’s disease. It has been considered a pathologic expression of the 
normal exfoliation ‘of the newborn (3); a form of hereditary epi- 
dermolysis bullosa (4); a nutritional disturbance of the superficial 
layers of the skin (5) ; a temporary dysfunction of the endocrine sys- 
tem (6); a primary avitaminosis (8); and a fundamental deficiency 
of the skin and mucous membranes (7). Skinner (9) suggested that 
a diffuse peripheral vascular lesion was the cause. 

All the infants in this outbreak were remarkable because very few 
systemic manifestations of a disease process were present despite the 
malignant nature of the skin lesions. The only clinical evidence of 
systemic disease in these babies on admission was a leukocytosis with 
an increase in the polymorphonuclear cells and, in one infant, a rec- 
tal temperature elevation to 102.6° F. 

Therapy was maintained on as uniform a schedule as possible. One 
cubic centimeter of a solution of crystallin penicillin (5,000 units per 
ce.) was given intramuscularly every 3 hours until the skin lesions 
disappeared. In three infants from whom skin specimens for biopsy 
were obtained, local applications of penicillin ointment (500 units per 
dr.) were applied to the site. In infants with extreme exfoliation 
and weeping lesions, supportive whole blood transfusions were given. 

Recovery in each infant was entirely uneventful. In those infants 
in whom the superficial layers of the skin were removed by the disease 
process, healing occurred with a thickening or eczematization of the 
skin. This thickening remained apparent in the more severely affected 
infants for periods as long as 2 weeks but gradually cleared, leavi ing 
soft skin. During recovery a number of infants showed an increase 
in the percentage of eosinophils. In one infant, the eosinophils, at 
one point, accounted for 28 percent of the white blood cells. How- 
ever, this is a frequent finding in patients suffering with general 
dermatosis (74). 

No infant in this epidemic required hospitalization for more than 2 
weeks. We attributed the absence of deaths to the fact that the 
infecting agent was sensitive to eu and that we were able to 
provide adequate nursing and medical care 


SUMMARY 


An epidemic of contagious staphylococcic impetigo in the nursery 
of the newborn of a naval hospital resulted in the development of skin 
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lesions in 20 infants. Four of the twenty developed skin manifesta- 
tions characteristic of Ritter’s disease. The observations made during 
the epidemic show the close relationship between Ritter’s disease and 
impetigo, making it appear that so-called Ritter’s disease may rep- 
resent a severe form of impetigo. The infecting agent in this epidemic 
appeared to be nonhemolytic Staphylococcus albus. 
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The Individual in Confinement 


JAMEs N. WILLIAMS, Captain (MC) U.S. Ns 


HE individual in confinement is rarely considered as a definite 
personality but one of a group that has committed an offense 
and must be punished. 

Confinement for a period of time is usually considered the type of 
punishment indicated for most military offenses and disciplinary 
barracks were established for such a purpose. The person sentenced 
to an institution for confinement loses his identity and becomes a 
prisoner with a number. He has “failed in the service” and, in the 
“eyes” of most people, “brought it all upon himself.” 

A more constructive attitude can be gained by considering the 
characteristics of the person in confinement and attempting to under- 
stand the reasons for his behavior, which deviated from the normal 
accepted standards of the group. 


METHOD OF STUDY 


One hundred cases were taken at random from the files, carefully 
analyzed, and the data tabulated (table 1). These records were the 
results of examinations of men confined to the disciplinary barracks, 
San Pedro, Calif., during 1948. All these men had complete physical 
examinations, psychiatric examinations, and psychological studies. 
Initial interviews were available and later a social history was obtained 
from the home community. The largest amount of material was 
compiled during their initial 2-week quarantine period and before 
the man had an opportunity to discuss his affairs with other prisoners. 
This same method of study is followed in each man admitted to this 
institution. It is considered essential as a preventive measure and 
also helps with placement of the man in some definite occupational 
field. The educational department administers a battery of tests to 
each man in order to offer vocational guidance and to help him plan 
for the future. 


1 Psychiatrist, U. S. Naval Disciplinary Barracks, San Pedro, Calif. 
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TABLE 1—Characteristics of 100 unselected prisoners, U. S. Naval Disciplinary 
Barracks, San Pedro, Calif., 1948 


Home conditions: Type of offense—Continued 
NNN eee bo Pe hE 5 Disobedience of orders______- 1 
Average Secteeleesien ag 6 pian on waten........-..c. ] 
MMEERRE od hae kos 55 — 
Broken____- alee 34 100 
School (average grade claimed)____ 8. 8 — 
=—— | Average age (years)_-____________ 23 
Type of offense: | Race: 
RI 5 Sh is lane ay 11 White... - Bg Sa hc ates ee 87 
OOS eee 4) WMDs eos an ice ee ae 6 
ee sek, ae | Other___- Bde eitadn eee ee 
NR i to ho a 23 | Probation violators. _____.______- 19 
Scandalous conduct___-_-- ae 5 Marital status: 
Assaulting another____-_-_-- 2 WRITE oc en eee ae 
Striking an officer Silat 2 Single__ ; 66 
Selling Government property - 4| Previous honorable discharge (per- 
Stealing Government property 3% ORIN Soot ihe wacom . 39 


ABOUT THE INDIVIDUAL IN CONFINEMENT 


Many of these men had been in orphanages, their homes disrupted 
either by the death of one parent or divorce of the parents. As a 
result of this they had no opportunity to establish any strong family 
ties. This condition prevented the development of an adequate super 
ego and is revealed later by his lack of fear of punishment for misbe- 
havior. Such home conditions also affected the school adjustment and 
‘caused them to leave school at an early age. In many of these men the 
instability of the home was reflected in their conduct in school and 
resulted in their expulsion from school. In a small number the 
financial situation made it necessary for them to leave school at an 
early age to support the home. The range of ages extended from the 
oldest, 39, to the youngest, 17 years of age. The type of offenses com- 
mitted reveals that 67 percent were absence offenses, i. e., 44 percent 
were desertion and 23 percent were absent over leave. Theft 
constituted only 11 percent of the offenses. 

This brief summary gives a picture of a person from a very poor 
home who has had little security and never developed any strong fam- 
ily ties. He is 23 years of age and his offense was absence over leave 
(67 percent of cases). The majority of these men have evidence of 
difficulty in adjusting to their environments from childhood. The 
usual history is that he had difficulty in school and was expelled. 
Many of them have a juvenile record and a small percent were sent to 
industrial schools because of stealing or incorrigibility. Only a few 
give a history of any serious illness or periods of hospitalization prior 
to their enlistment in the service, so they may be considered physically 
healthy persons. 
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REACTION TO CONFINEMENT 


During a period of confinement, opportunity to study the individual 
more closely and observe his reactions to situations was considered of 
great value. Frequent interviews were possible with each man during 
his period of confinement; in addition, group therapy proved to be 
helpful both to the individual and also to the staff in understanding 
individual problems. ‘The same emotional reactions to confinement 
were very clearly demonstrated in individual discussions and in group 
therapy. The majority of the men manifested a strong resentment 
toward their confinement and had a deep sense of rejection. The feel- 
ing that they failed in the service apparently activated feelings of 
inferiority that existed from childhood and caused them considerable 
anxiety. In many men the anxiety was so acute that hospitalization 
was necessary shortly after their arrival in the institution. All the 
men were under considerable tension because of their strong resent- 
ment and their feeling that they were being rejected by the service. 
There was always a strong desire for revenge and as a result very 
definite paranoid trends were common among the group. These men 
tended to project their difficulties upon others and showed little ability 
to accept much responsibility for their actions. They compared them- 
selves with persons who commit civil offenses in an effort to minimize 
their own inability to adjust. 

The majority of the men blamed their difficulties upon illnesses of 
members of their families or their wives and thus they justified their 
reasons for being absent over leave. It was noted particularly during 
the initial interviews that the men gave only one single reason for their 
offense, either illness of some member of their family, marital discord, 
or drinking (which occurred in 11 percent of this group). In subse- 
quent interviews other factors were often revealed as having a very 
definite influence upon his behavior. These other factors, such as 
some unsatisfactory situation at home or inability to obtain satisfac- 
tory employment, were often the reason for enlistment. The man 
who thus came into the service to escape some unpleasant situation 
soon found that he could not adjust adequately to the demands of the 
naval service and began to project his difficulties upon others and to 
seek an escape. This was apparently the same pattern that was fol- 
lowed from early childhood and he had little understanding of what 
was really causing him difficulty. The individual’s only method of 
adjustment was by projecting difficulties upon others and developing 
a hostile paranoid reaction in an effort to protect his feelings of 
inferiority. 

The desire for some type of revenge was very striking in the group 
and is apparently common to all persons in confinement. Some of 
them managed this on a passive basis whereas others were openly 





690 U. S. ARMED FORCES MEDICAL JOURNAL [VOL. I, NO. 6 


aggressive in their desires for revenge upon those who they believed 
were responsible for their confinement. In many instances these 
paranoidlike feelings were widespread and showed no channelization 
or direction but included anyone who frustrated them in the slightest 
way. During the period of confinement these trends had to be con- 
trolled rigidly to prevent additional difficulty. Thus the majority 
of prisoners had multiple psychosomatic symptoms. 


EMOTIONAL FACTORS 


The striking characteristics of the prisoners were their lack of self- 
criticism and the inability to accept responsibility for their behavior. 
The man made an effort to protect himself from feelings of insecurity 
and inferiority by projecting his difficulties upon others. Few gained 
any insight into this reaction. Even in individual therapy it was 
difficult to develop an attitude of self-criticism, and if the man did gain 
some insight into his difficulties he was amazed to consider for the 
first time that he was at fault. The majority in this group showed 
very definite lack of identification with their parents or any strong 
parental substitute and as a result of this they were very easily in- 
fluenced and dependent upon others. The group identification was 
very strong, and each prisoner was quite willing to fight the battles 
of his fellow prisoners, feeling that they were being persecuted and 
this was a means of getting revenge. 

The majority of men in confinement were extremely sensitive about 
their position and became very emotional when treated in what they 
considered a derogatory manner by others. Each one appeared to be 
striving to protect his own ego against overwhelming odds and yet to 
conform to the demands of the group. As a result of this situation 
the man was caught between the rigid rules of the institution and 
demands of the group confined. His ego was further crushed by rigid 
disciplinary regulations on one side and demands of the prisoner 
code on the other side. To protect his ego he used any method possible 
to gain recognition and there were several ways in which this was 
attempted. One was by means of rebellion so that he could gain the 
recognition from other prisoners for his ability to thwart the authori- 
ties. There was also the rigid code that the man must adhere to, and 
that is, of never giving information about others or suffer being labeled 
asa “white rat.” The majority of men followed the rules and attempted 
to gain recognition by obtaining other special privileges (wearing 
different shoes from the general population of prisoners or sitting in a 
special place in the auditorium when moving pictures were shown) 
as this satisfied their ego striving to some degree. Few realized the 
antagonism to authority was simply the pattern that was developed 
in the poor home situation and was the result of childhood traumas. 
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In those persons who had prolonged psychotherapy these patterns 
were easily revealed to them and in the majority of instances there 
was a definite alteration of their reactions after this time. Anxiety 
was one of the factors in all prisoners, and each developed his own 
method of managing his anxiety unless the pressure became too great. 
There were very few prisoners whose anxiety was not of such a degree 
that when regulations were rigidly enforced they developed more 
symptoms and found it difficult to control these symptoms. This indi- 
cated that their anxiety was greatly increased and beyond their control, 
and frequently panic states developed; during these periods the men 
abandoned all caution and care. However, during these periods of 
intense anxiety, in the majority of such instances, the men were either 
brought to sick bay or came of their own accord. Another period of 
intense anxiety occurred during the weeks prior to discharge from 
the institution; they feared something would obstruct or prevent their 
release at the time specified and they had great difficulty in controlling 
these fears. Frequently, just prior to his release, it was necessary to 
admit the man to sick bay for further treatment to help him control 
the symptoms associated with such a state of anxiety. 


SEXUAL CONFLICTS 


Sexual conflicts were prevalent in a large number of prisoners but 
were controlled satisfactorily. It was rare that sexual episodes were 
noted among the prisoners, although they were very conscious of such 
behavior. Apparently the verbalization of sexual conflicts, the hostil- 
ity, and symptom formation was sufficient to control overt sexual 
behavior. Those men with known homosexual habits were usually 
segregated and later transferred to the Disciplinary Barracks at 
Portsmouth, N. H. There were many who had overt homosexual 
tendencies but controlled them well under supervision. With treat- 
ment these men had little or no difficulty, because they were able to 
control these habits satisfactorily while in confinement. States 
approaching panic reaction were frequently encountered in persons 
with sexual conflicts intensified by confinement. 


TREATMENT 


The treatment program at the disciplinary barracks has been diffi- 
cult because of the large number of men needing individual therapy. 
Practically all the persons admitted had multiple emotional conflicts 
that had caused difficulties since early childhood, and their confinement 
was largely the result of following the same pattern of behavior. Each 
man hoped to escape confinement by some means and many had hope 
that a medical survey might be a means of escaping their period of 
confinement. There was also considerable resistance to treatment as 
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ach one was reluctant to give up his pattern followed for many years. 
This was clouded by intense feelings of hostility toward authority. 
Group and individual therapy was used to the widest extent but in 
special cases other forms of treatment such as subshock insulin and 
narcoanalysis were used. It is believed that the various methods used 
achieved some success in the majority of the prisoners and at least 
made them conscious of their own inner conflicts to some degree. 
With the limited staff, extensive treatment of each man was impossible 
and only a small number were given individual therapy. Many in- 
stances can be cited where the person’s aggressive hostility was im- 
possible to control, until he gained some insight into the causes of his 
reactions. Afterward he made a very satisfactory adjustment to the 
institution. 

At the present time there is no method of obtaining information 
about the person’s adjustment after discharge to determine the value 
of the psychiatric program. Many of the prisoners showed a definite 
change in attitude toward confinement after psychiatric treatment 
but the “carry over” effects after release cannot be evaluated. 


SUMMARY 


An attempt has been made to give a composite picture of the average 
man sent to the disciplinary barracks, San Pedro, Calif., in order to 
afford a better understanding of the cause of his failure to adjust to 
the naval service. Whereas, the majority of prisoners (67 percent) 
were convicted of absence offenses, there were others convicted of more 
serious offenses (including murder, theft, and assault). Neither the 
seriousness of the offense nor the fact that a certain percent had a 
period of honorable service has proved to be of value in estimating 
the degree of emotional illness of these men. 

All of these men had severe emotional difficulties when examined 
at this institution, and of the total population about 3 percent were 
definitely psychotic. In view of these facts the value of confinement 
seems questionable unless a very intensive program of psychiatric 
treatment was possible during this period. Confinement alone ap- 
peared to make the man unfit for an adjustment in society because it 
increased the hostile-aggressive pattern followed from childhood. 

The goal of confinement should be to prepare the prisoner psycho- 
logically for an adjustment in society rather than increase his hatred 
for all authority. 
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Apventures Amone Viruses: I. Some Properties or Viruses, by 
Christopher Howard Andrews, F. R. S. The New England 
Journal of Medicine 242: 162-166, Feb. 2, 1950. 


Of particular interest are the cases of virus persistence in the recovered 
vertebrate host. Indeed, one school of thought maintains that the enduring 
immunity that is a feature of many virus diseases can be attributed to the equally 
enduring persistence of virus in the host. It is true that many viruses can 
persist a long time, but there is no evidence that this is so whenever this life- 
long resistance is found. Psittacosis in birds is a good example of a virus disease 
in which infection is probably contracted in the ‘nest, is commonly inapparent, 
persists indefinitely, and may become apparent when some jolt upsets the host- 











parasite balance. 

The best example from human medicine is probably herpes simplex. Dodd, 
Johnston, and Buddingh showed that aphthous stomatitis in children is often 
due to the herpes virus. It is thus that many children doubtless become infected. 
Afterward the virus seems to persist in the epidermal cells about the mouth 
as a latent infection. 

We have noted, in considering viruses of many kinds, how often a virus 
latently infects its host until a jolt to the virus-cell equilibrium brings about 
visible disease. We have seen how transmissibility of a virus, ability to infect 
other cells, is a varying property that may or may not be present. We have 
found that virus infection may begin in utero and possibly be transmitted even 
in the germ plasm. Finally, viruses are capable of great feats in the way of 
variation and adaptation, and they can also cause cell proliferation. We have, 
therefore, no grounds for maintaining that viruses cannot cause cancer because 
viruses do not have the qualities necessary to act the part. We need not find it 
difficult to believe in viruses that are almost ubiquitous, normally cause no 
visible disease, are transmitted in the earliest days of life and only in certain 
circumstances sustain a jolt that causes them to give rise to new growths. 
Bittner’s virus of mammary cancer in mice has all these properties. Perhaps 
it is straining my metaphor to speak of a jolt in this instance, for the hormonal 
influences that lead to induction of cancer may well operate by permitting 
selection of a mutant of the ordinary latent form of the virus to a form that is 
highly pathogenic but extremely labile.—A bstract. 
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Nutrition in Public Health in Japan’ 


Paut E. Howe, Colonel, MSC A. U. S.?* 


HE nutritional situation in Japan from January 1946 to Decem- 

ber 1947 was similar to that in the liberated and occupied coun- 

tries of Europe. The resources of the country had been used to 
support the activities of the Army, and the food of the civilian popu- 
lation had been officially restricted from the beginning of the war to 
approximately the basal metabolic level and had become so short that 
scientists were trying to determine how much farther the ration could 
be lowered without curtailing the ability of the people to support the 
Army. The people were apprehensive as to what the food situation 
might be under the occupation. Under such conditions, it was difficult 
to evaluate the reports as to the nutritional situation. The Supreme 
Commander Allied Powers (SCAP) wisely took action to determine 
the actual state of the nutrition of the people through (a) review of 
autopsy reports of persons dying in public places, (6) obtaining re- 
ports from the Ministry of Welfare of deaths caused by malnutrition, 
and (c) institution of nutrition surveys. 

Remedial steps included reduction of the number of concentration 
camps to the minimum, care for the indigent by the Japanese Govern- 
ment, and the impounding and orderly distribution of surplus Japa- 
nese Army and Navy food and clothing, holding part of these supplies 
for emergencies. The immediate responsibility for the determination 
of the nutritional status of the people was placed on the Chief of the 
Public Health and Welfare Section and clearance was required between 
the sections of General Headquarters SCAP concerned with food to 
assure coordinated action. A consultant in nutrition was provided in 
the Public Health and Welfare Section for immediate supervision of 
the nutrition surveys and analysis of Japan’s nutritional problems. 
The consultant traveled to some of the major cities for a personal 


1 This article continues a series of articles on nutrition published in The Bulletin of the 
U. S. Army Medical Department, March, April, and May 1949. 

2 Retired, inactive. 

8 Formerly nutrition consultant, Public Health and Welfare Section, General Headquar- 
ters, Supreme Commander Allied Powers. Publication authorized by that headquarters. 
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evaluation of the nutritional situation to obtain information from 
clinicians and Japanese health officials in order to determine where 
surveys should be conducted; he then organized the nutrition surveys. 

The visible effects of under- or mal-nutrition take a long time to 
appear. The appearance of symptoms of nutritional deficiency in a 
community is evidence that either a particular food or food in general 
has been scarce or that proper care has not been given to the provision 
of an adequate diet. The only measure of inadequate diet prior to 
the appearance of symptoms is a review of the total food eaten daily. 
This involves a study of food habits and the availability of food. The 
medical phase of public nutrition is primarily diagnostic and advisory. 
Sound nutritional information forms the basis of decisions and advice. 
It is neither possible nor necessary to prescribe set food patterns since 
there are many ways to attain an adequate diet, although some food 
patterns are less likely to lead to difficulties than others. The quantity 
of food consumed is as important as the kinds of food, especially in 
judging simple diets in which large quantities of a particular food are 
eaten. Often it is possible to substitute one food for another; this is 
of importance in dealing with the poor. 

The problems of the health officer in Military Government differ 
somewhat from those of other health officers. The latter works to 
improve the nutritional status of a community in order to prevent 
disease and to promote general health. The Military Government 
officer, on the other hand, often works in a community with a restricted 
food supply. The level set by higher authority is one that may merely 
prevent disease and unrest, or may permit reconstruction and pro- 
duction at restricted levels of food intake. Such low levels of nutri- 
tion are often outside the officer’s previous experience. To make 
sound recommendations requires a careful analysis of the psychologic 
as well as the nutritional phases of the problem. 


NUTRITION AND THE HEALTH OFFICER IN MILITARY GOVERNMENT 


General responsibilities—In view of the relationship of nutrition 
to the maintenance of health, and to diseases of endemic and epidemic 
character, the nutrition of the civilian population is of particular con- 
cern to the health officer in Military Government. His responsibility 
in the control and prevention of epidemic diseases and in the preserva- 
tion of health directs his attention to nutritional deficiencies as an 
outstanding factor lowering the resistance of a population and predis- 
posing to epidemics. Nutritional inadequacies, moreover, are likely 
to result in civil unrest and dissatisfaction prejudicial to the occupa- 
tion. The medical officer acts in an advisory capacity to other officers 
in Military Government charged with the provision and distribution 
of food to civilians. The problems concern production, procurement, 
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distribution, and rationing of food, and indigenous food habits in 
relation to established nutritional allowances and rations. The health 
officer reviews the nutritional status of the civilian population and 
makes suitable recommendations to his commander and periodic re- 
ports to higher headquarters as directed. 

The nutritional status of a population and the food available are 
assessed at various levels of reliability. The number of economic 
and psychologic factors involved in borderline cases require factual 
evidence and careful sifting of reports and rumors with regard to 
hunger, disease, and food supply in relation to normal conditions 
existing in the country and community and to basic nutritional re- 
quirements for sound long-range recommendations. Means of assess- 
ing the nutritional status of food intake include (a) observation of 
people on the street and of the foods available on the farms, in markets, 
and in stores; () analysis of the frequency and location of food thefts ; 
(ce) checks on such groups as infants, children, pregnant and nursing 
women, old people, patients in hospitals, and inmates of institutions; 
and (d) nutrition surveys. 

Nutrition surveys include a survey of food consumption and physi- 
cal examinations of the population and provide the best means of 
assessing the nutritional status of a population. Evidence of the 
nutritional status of the population indicates the types of food that 
need emphasis and the degree of emergency that exists in cases of 
general undernutrition. The kinds and amount of food consumed 
supply a basis for recommendation as to the kinds and amount of food 
required. Such data are required for action by the military authori- 
ties or the civilian population. Food consumption may be determined 
by (a) questioning persons as to the kinds and amount eaten in the 
last 3 meals and intermediate periods (this yields fairly good pre- 
liminary results when conducted by trained questioners) ; (0) having 
housewives keep records of the kinds and amount of food used in a 
given period; (¢) placing observers in a home to weigh and record the 
kinds and amount of food used by the family or members of the family: 
(d) requiring that records be kept of the quantities of all food used 
in institutions and hospitals, and the number of persons actually eating 
the food; and (e) evaluating the result of consumption studies, made 
with tables of food composition. (All echelons concerned with the 
results should use the same tables or include a specific statement as to 
the tables used.) 

The methods used in physical examinations may be simple or 
complex, but in general, the simple procedures are preferable. 
Symptoms and physical findings are rarely specific and diagnostic 
by themselves and should be supplemented by laboratory methods 
when feasible; however, symptoms and findings such as night 
blindness, typical skeletal changes associated with vitamin A and D 
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deficiencies, modifications of the skin and membranes of the mouth, 
and changes in nerve reaction and bradycardia in vitamin B complex 
deficiencies are reliable and diagnostic. Body weight in relation to 
standard height and weight for a given population is indicative of the 
extent of general undernutrition. Comparison of the incidence of 
symptoms from one survey to another and in relation to the usual 
rates together with consideration of the death rates and incidence of 
infectious diseases in the community are important in reaching a 
sound conclusion. 

Prevention of dietary deficiency consists of the maintenance of 
normal nutrition in average persons by means of a natural diet, the 
components of which should be varied in order to insure qualitative 
adequacy. Health officers in Military Government should consider 
the availability and cost of foods and the dietary customs and habits 
of the people who are to consume them. Conclusions that dietary 
habits and customs exert an unfavorable influence on nutritional status 
should be made only after careful observation and consideration, since 
it has been shown that natural selection often results in adequate diets. 
Acceptable and adequate substitute foodstuffs should be available 
before questionable native food practices-are discontinued, since as a 
rule food habits are deeply ingrained in the people. Not uncommonly, 
the deficiencies resulting from habit and custom are related to modern 
methods of processing and preservation. Thus, the use of highly 
milled and polished rice has produced a high incidence of beriberi in 
certain areas of the Orient, and in Japan has led to legislation regulat- 
ing the milling of rice in order to preserve the antiberiberi factors in 
the grain. 

Protection against nutritional inadequacy applies to particular 
groups of people who are especially susceptible to nutritional de- 
ficiency disease, such as infants, children, adolescents, pregnant and 
lactating women, the aged workers exposed to certain occupational 
hazards, and persons with diseases predisposing to nutritional de- 
ficiency. Circumstances may require the addition of special food 
supplements or chemical preparations to the diet of such groups. In 
general, natural foods and natural concentrates are to be preferred to 
chemical preparations. 

The relief of dietary deficiency belongs to the realm of clinical medi- 
cine in all but the milder deficiency states that are amenable to simple 
dietary measures. These mild deficiencies should be relieved through 
an adequate natural diet. Severe deficiencies are specific medical 
problems to be treated medically as indicated, often with pure vitamins 
or chemical products. The basic principle of returning to a natural 
diet as soon as possible, however, applies even in florid cases, since 
such a diet prevents the recurrence of the deficiency and the appearance 
of other nutritional disorders. 
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Nutrition surveys in Japan were requested of the Japanese Govern- 
ment by a directive from SCAP ¢ which provided that an officer of the 
Military Government, preferably a medical officer, review the conduct 
of surveys, especially with regard to the uniformity of the physical 
examinations. 

The surveys were conducted under the general supervision of the 
Ministry of Welfare of the Japanese Government. The chief of the 
sanitary bureau of the city or prefecture was responsible for their 
conduct. The results of surveys were trensmitted to the Ministry on 
completion. 

Previous experience indicated the following difficulties in the con- 
duct of the physical examinations: (a) Occasionally the scales were in- 
accurate—necessitating checking; (0) the quantity of clothing per- 
mitted in taking body weights has varied—necessitating establishing 
a standard for correction; (¢) suitable devices for measuring height 
were usually but not always available; (d) the knee jerk was not deter- 
mined by a uniform technique; and (e) examinations for hyper- 
keratosis were often perfunctory and confined to the upper shoulder 
and back of the neck, whereas in doubtful cases it is desirable to ob- 
serve the back of the upper arms and legs. 

Information on food consumption was obtained by requiring the 
housewife to record the kinds and amounts of food used in the house- 
hold each day for 3 days. A nutritionist took the forms to each of 
the houses assigned to her on the day previous to the first day of rec- 
ord. The morning of the second day of record, she went to the house 
and checked the entries of the previous day. Samples of quantities 
of food used were sometimes kept by the housewife for verification of 
the weight by the nutritionist when there were no scales in the home. 
Standard weights of original and cooked food for given volumes were 
worked out and were used by the nutritionist. Daily visits were made 
to each house and the final sheet was collected on the day following 
the last day of recording. 

Data on the quantities of food used per capita in hospitals were 
assembled each month in hospitals in Tokyo and later extended to 
other hospitals especially mental and tuberculosis hospitals, in other 
parts of Japan. It was recommended that similar data be obtained 
in penal and correctional institutions and homes for children and the 
aged, as part of the accounting of the institution. This “nutritional 
accounting” permits a rough evaluation of the adequacy of the food 
purchased, produced, and fed to the people living in the institution 
or home, and is an index of the effectiveness of the administrative 
control of the institution. Such reports combined with a basis of 


* (SCAPIN 422), 11 December 1945, subject: ‘“‘Nutritional Surveys of Civilian Popula- 
tion,” supplemented by Memorandum, dated 14 October 1946, subject: “Information of 
General Application Pertaining to Directive Number SCAPIN 422.” 
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rationing is an excellent basis for purchase and production of food 
when there is a farm attached to the institution. To facilitate review 
of the nutritive value of the food supplied, foods of similar kind and 
nutritive value or which are valuable for particular nutrients were 
classed together and the consumption per capita was calculated for 
the group. This reduced the number of items and permitted a ready 
nutritional review once the food pattern of the institution was known 
and evaluated. 

Rations for hospitals and institutions.—Special allowances for the 
inmates of hospitals and institutions were recommended because of 
the difficulties such people have in obtaining additional food to sup- 
plement the inadequate ration. The recommendation included pro- 
vision for nutritional accounting by institutions receiving extra food. 

School lunches.—A_ proposal was discussed for the establishment of 


school lunches throughout Japan. The ideal school lunch not only 
TABLE 1.—F00d consumed per person per gram per day from nutrition surveys 
in Japan (Rice-year 1946-47) 


November 1946-August 1947 
° Indigenous 





‘ total ! 
Urban Rural Total 
Grains: 
Rice _- 226. 3 326.8 296. 3 296. 3 
scan Caen cna 85.8 40.3 54.2 25.8 
Barley 24.3 63.1 51.3 45.3 
Others 28. 3 19. 2 22.0 6.7 
TN oc a octane ticecte crema 364.8 449.4 423.8 374.1 
Potatoes: 
Sweet 177.0 189. 3 185. 5 
White 63.8 75. 2 71.7 
Others 15.1 24.8 21.9 
Total 255. 9 289. 3 279. 1 
Nuts -2 .4 -3 
Sugars. - 9 5 a Neate msasiene ene 
Oils__- 1.6 5 9 3 
Legumes: 
Soya. 2.4 3.3 SO t hae 
Soya products ? 19.1 38.3 32.0 
NY WI on oo iwonason 6.3 6.1 6.2 33.4 
Animal foods: 
Og a ae ae hee eae 57.9 32.5 40. 2 
nn SNE on cn cc cdweannnauedn 8.1 1.8 3.7 
Dada aste ce nanyanhhcowlineeanier 1.8 1.2 1.4 
MS aan Sub tawaris 1.1 2.5 2.1 
cand ad oe asin winks Darcy amamsemes 68.9 | 38.0 7.4 
Leafy green and yellow vegetables___--........--.--- 85. 0 108.9 101.6 
Other fruits and vegetables: 
Citrus and tomatoes - 16.4 10.9 12.5 
Other fruits- 7.4 7.5 7.5 
Other vegetables____.____._- 180. 6 152. 3 160. 8 = 
PMR 5.2.5 2 G-wendeicbaniuerneats 204. 4 170. 7 180.8 
I ae a wane bt da ea eto 7.1 2. 3.6 
Processed vegetables: ; 
a a le ee ea 3.7 3.4 3.5 ean 
oo oho ia ee ee ae 47.6 65.9 OO Pe oa oe 
Flavors. -- 24.4 16.5 18.9 


1 All foods.aside from those with figures were indigenous. 
2 About 21 percent- were dried beans. 
3 Nonindigenous food chiefly dried peas. 
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provides food for the children, but includes foods that will correct 
the deficiencies of the food pattern of that particular region or city. 
The medical officer in military government should take an interest in 
the program when started and report their opinion of the effectiveness 
of the program.® 

Monthly or bimonthly reports ——The health officer was to supply 
information for a monthly or bimonthly report from the military 
government team to which he was attached. Information with regard 
to the nutritional status of the civil population for which the team 
was responsible was part of the regular health report. The fields to 
be reviewed and covered when applicable were as follows: (a) The 
food resources available, separated into indigenous and imported food ; 
(6) the official ration scale for persons in various categories; (¢) the 
quantities of rationed food available to persons in various categories, 
including those in excess of the authorized allowance; (d) the extent 
to which food obtained was purchased or received in whole or in part 
as a free issue, including food served in soup or central kitchens, and 
canteens of Red Cross, Welfare Agencies, mines, and factories; 
(e) the vitamin concentrates or preparations and mineral salts issued 
by private or State agencies and the categories of persons to whom 
available and the basis of issue; and (f) evidence with regard to the 
state of health of the population as indicated by the trend of changes 
in body weight and data when available and signs and symptoms of 
nutritional deficiencies in relation to categories of persons.® 

The results of the surveys were invaluable. They formed the basis 
for recommendations with regard to the need for and amount of im- 
ported food. Data characteristic of the nutritional situation in Japan 
are shown in tables 1, 2, and 3. The most significant observation 
was an increase in the prevalence of loss of knee jerk and of brady- 
‘ardia in May and August, which takes place each year. This change 
is ascribed to the deterioration of the rice with a loss of thiamine on 
storage. A food shortage in a country is best reflected in the heights 
and weights of adolescent boys and girls. A decrease in heights began 
in 1941 and became greater as the war progressed. However, the 
‘ationing program did not affect the average heights of rural children 
nor of boys or girls of 18 to 21 years of age who had been on restricted 
diets." 


5 School lunches have been provided in Japan since December 1946. 

6 NoTE.—Since December 1947 the methods of nutrition surveys have been revised, and 
the areas of the surveys have been expanded. 

7 Howe, P. E.: Growth of adolescent child as affected by restricted nutrition. In press. 
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ROTC Training in an Army 
General Hospital’ 


Howarp H. ANGELL, Major, MC, U. S. A. 


HE postwar Medical Department ROTC program has now been 

in effect for 3 years. As has been customary for many years, 

students enrolled in this program in colleges of medicine have 
been required as part of the program to attend a 6-week, summer-camp 
session. Until the summer of 1949 the camp had been held at the 
Medical Field Service School exclusively. During the camp period, 
students participated in a field medical type training. In the spring 
of 1949, the Department of the Army inaugurated an entirely new 
concept in the summer-camp training program. Accordingly, all 
students enrolled in the advanced course who were veterans of World 
War II were permitted to attend a summer-camp program in one of 
the Army’s teaching general hospitals. This article describes the pro- 
gram as it was conducted in one of the participating hospitals. 

The camp was conducted in two sessions, one running from 13 June 
to 23 July; the other, from 1 August to 10 September. Students were 
received and processed the first day of the camp period. They were 
housed in separate barracks provided for them and were issued en- 
listed type uniforms and necessary equipment. In some respects the 
position of the student was somewhat anomalous; administratively 
their status was that of cadets, and hence enlisted men, while at the 
same time they were regarded as officers in their clinical work. Insofar 
as possible an attempt was made to administer these students on an 
officer-equivalent status. They were invited to make use of the facil- 
ities of the Officers’ Club and to eat in the Officers’ Mess. 

From the standpoint of student training, summer camp was de- 
signed almost entirely to be clinical in nature. Purely military and 
field medical subjects were confined to a period equivalent to one- 
sixth of the course. At this hospital, the first week of each of the 
‘amp periods was spent in the essentially military and field medical 


~ 


type instruction, leaving the remaining 5 weeks for purely clinical 





1Percy Jones General Ilospital, Battle Creek, Mich. 
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training. Among the subjects presented in the first week were: (a) 
Safeguarding military information, () information and education, 
(c) medical records and reports, (d) leadership and courtesy, (e) mili- 
tary law, (f) hospital administration, (7) food service, and (A) organi- 
zation of the Army and of the Medical Department. 


TECHNIQUES AND METHODS OF TRAINING 


The experience at this hospital indicated that the before-mentioned 
subjects had been presented previously to these veteran students. It 
therefore was necessary to present them in the form of review or re- 
fresher-type training courses. 

At the beginning of the second week and for the remainder of the 
camp period, the students worked exclusively on the wards and in the 
clinics of the hospital. They were divided into groups of four or five 
each, with one of the members of the group appointed as group leader. 
The group leader was responsible for group discipline and for non- 
professional supervision of the members of hig group. Each group 
was assigned to a specific ward in such a way that they spent 214 weeks 
on medicine and its subspecialties and 214 weeks on surgery and its 
subspecialties. 

Individual students functioned as clinical clerks. An attempt was 
made to give the student this clinical clerkship-type of training 
without conflicting with or detracting from similar instructions given 
them during their academic year in their colleges of medicine. Under 
the supervision of ward officers and chiefs of services students took 
histories, conducted physical examinations, and followed patients by 
preparing progress notes. Cases were discussed by the ward officers 
and chiefs of services and the clinical impressions of the students 
were crystallized and constructively criticized by the ward officers and 
chiefs of services. 

Those students that were assigned to surgical services had the 
opportunity to follow a patient from the time he was admitted to the 
hospital, through the diagnostic work-up, the operation, and the post- 
operative care. In various types of surgical cases, students acted as 
operative assistants. 

On the medical service they were given the opportunity to engage 
in diagnostic procedures, such as electrocardiography and gastro- 
scopy. Some students were assigned to the out-patient clinic and to 
the clinics of the various specialties where they rendered invaluable 
assistance and where they could see first how ambulatory patients are 
treated. 

The regular hospital formal education program was made a part of 
the required instruction of the students. Lectures on special sub- 
jects by civilian consultants and staff members, as well as clinical- 
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pathologic conferences, tumor board meetings, roentgenologic con- 
ferences, and other specialized features of the hospital educational 
program were participated in and observed by all students. No 
training in obstetrics and gynecology was given. 

Dental students were afforded the opportunity of rotating through 
the various sections of the dental service of the hospital. In addition, 
a formal program of lectures and conferences on dental subjects was 
presented by staff members and dental consultants. 

The results of the program have been excellent, both from the stand- 
point of the student and of the Medical Department. At this instal- 
lation a questionnaire was given to each student at the end of the camp 
session for his anonymous comment as to his reaction to the camp pro- 
gram. An overwhelming majority of students expressed the opinion 
that the camp period was well worth the time spent. They were of 
the opinion that the clinical material which they had observed, plus 
the opportunities for actual participation in patient care under super- 
vision were extremely valuable to them. The formal training pro- 
gram of the hospital also received favorable comment. An interest- 
ing aspect of the camp period was the amount of interest engendered 
by the program in both Army internships‘and Regular Army careers. 
Evidence gathered by both questionnaire and interview showed con- 
clusively that the students had been profoundly impressed with the 
quality of Army medicine and the teaching value of the Army intern- 
ship program. About 75 percent of the students attending camp at 
this installation indicated their intention of applying for Army 
internships. ‘This is in sharp contrast to the percentage of students 
interested in applying for internships in former years and can only 
be attributed to the interest engendered by the summer-camp program. 
The reactions of the students were gratifying and they are of par- 
ticular importance to the procurement program. 
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About The Army Medical 
Department 


Career Management for the Medical Service Corps 


ANDREW J. CoLyer, Major, MSC, U.S. AZ 


NUMBER of questions received by the Personnel Division 
from members of the Medical Service Corps are given with 
their answers. 

Q. What is the Surgeon General’s policy regarding career manage- 
ment of Reserve officers of the Medical Service Corps who desire to 
continue on extended active duty as a career with the Army although 
disqualified for Regular Army appointment ? 

A. The principal difference between the career management of the 
Reserve officer on extended active duty and that of the Regular Army 
officer is the availability of long-term (5 months or longer) training. 
By regulation the Reserve officer is not eligible for detail to civilian 
institutions for training at Government expense for 5 months or more. 
This policy is based primarily on the reasoning that the Government 
normally will get longer service from the Regular Army officer than 
from the Reserve officer, who may not be able to serve out his career 
in the Army even though he desires to do so. The Reserve officer is 
eligible for short intensive courses at civilian institutions that will 
enable him to perform a specific function for which no trained officers 
are available. 

Reserve officers are eligible for such service school courses as (a) 
medical supply, opticians, and medical equipment maintenance 
courses at the St. Louis Medical Depot; (4) fiscal training in the Sur- 
geon General’s Office; (¢) the hospital administration, associate basic, 
and associate advanced courses at the Medical Field Service School ; 
(d) various languages at the Army Language School; (e) the per- 
sonnel management course at The Adjutant General’s School; and (/) 
public information, troop information, and education courses at the 


1 Personnel Division, Surgeon General's Office, 
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Army Information School. The Army School Catalog (Army 
Pamphlet 20-21) has a complete list. A large number of Reserve 
officers have participated and are still participating in such training. 
Although they are not excluded by regulation from such schools as 
the Command and General Staff College and the Armed Forces Staff 
College, the Medical Department receives such small quotas that, with 
future service in mind, Regular Army officers are usually selected. 

In career management of duty assignments, officers of both com- 
ponents are given assignments designed for the maximum develop- 
ment of their capabilities. An effort is made to insure that all Regular 
Army officers receive assignments with as much responsibility as is 
practicable and in keeping with their age, grade, and ability. Reserve 
officers also hold and will continue to hold many positions of great 
responsibility, since there are only about 600 Medical Service Corps 
officers in the Regular Army. Closer supervision is exercised over the 
assignment of the Regular Army officer and he is given high-level 
positions for long-term training purposes. This is in accord with 
the general assignment policies set forth in TM 12-605, Career Man- 
agement for Army Officers, as well as those specifically applicable to 
the Medical Service Corps. : 

Q. How are the officers who are to attend civilian universities 
selected ? 

A. Training in civilian institutions must be justified and budgeted 
for each year by the Surgeon General. No civilian training can be 
justified only on the basis of raising the officers’ educational level. It 
must be shown that the training is necessary for the performance of a 
required Medical Department function and that a sufficient number 
of trained officers are not available. The quotas must represent the 
minimum number of officers who require the training. When a pro- 
gram is established and approved for a given fiscal year, the available 
courses are announced in the Department of the Army Special Regula- 
tion inviting applications from interested officers (e. g., SR 350-230- 
60, 1950). Although it is not usually the case in service school selec- 
tions, civilian training is almost always awarded through applications. 
Interest and desire to participate in the academic activity is a primary 
consideration and this should be demonstrated by the officers presenting 
their cases for consideration. 

The applications are received by the Career Guidance Section. 
Recommendations are prepared on each applicant considering his 
progress in his career pattern, age, grade, previous academic record, 
the extent to which the training can be applied on graduation, and the 
estimated value of the course he requests. Normally, the officer of 
experience in the field who has good previous grades and at least a 
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baccalaureate degree in appropriate academic training, above average 
efficiency, and is serving in a rank that will permit him to be assigned 
at a relatively high level of responsibility, stands the best chance 
for selection, provided he does not exceed the age limit set forth in 
regulations. Age and rank factors can be waived, however, within 
reasonable limits if circumstances warrant. Plans are drawn for the 
student’s duty assignments following graduation, and his career 
pattern is adjusted accordingly. In making the selections the maxi- 
mum number of applications are desired, and officers who do not 
receive favorable consideration are encouraged to reapply in sub- 
sequent years. Usually applications are not held for automatic re- 
consideration. Fresh comments both from applicants and commanders 
are desired as well as up-to-date transcripts of recent academic 
activities, if any. 

After the cases are prepared by the Personnel Division they are 
presented to the Professional Education Committee for decision. This 
committee is composed of professional consultants to the Surgeon 
General and representatives of the Personnel Division. Other di- 
visions are represented when the proceedings concern them. For 
instance the Chief, Medical Service Corps, sits on the committee when 
a member of his corps is being considered. The Chairman is the Chief, 
Education and Training Division. When all applicants have been 
considered the Personnel Division and the interested consultant both 
present recommendations on each case and a decision is reached. 
Acting on this decision, the Education and Training Division arranges 
for contracts with the schools to furnish the training and the Personnel 
Division issues the necessary orders, provides needed replacements 
for selected officers, and returns applications on which unfavorable 
action was taken. Funds in a limited amount are also available for 
courses of 12 weeks’ duration or less. Usually these courses are not 
announced. Each application is considered when it is received and 
judged on its merits. The institution to give either the long or short 
courses can be selected by the applicant subject to concurrence by the 
committee. — 

Q. Is career management applicable in local assignment policies for 
administrative officers ? 

A. Yes. When a junior administrative officer goes to a duty assign- 
ment for a 3- or 4-year tour of duty, the commanding officer and the 
members of his personnel staff should plan duty assignments during 
this tour that will give the officer the broadest possible experience in 
the activities conducted at that installation. These assignments must 
be planned locally so as not to interfere with the activities of other 
officers and the mission of the command. A company-grade officer 
should rarely remain on the same assignment for the entire tour of 
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duty. Local career management will determine the success or failure of 
the program. Local training programs for officers can often supple- 
ment and, in some instances, obviate a certain amount of rotation. In 
any event, they should be an important part of local career manage- 
ment activities. A small number of junior administrative officers will 
be allowed to specialize but this group will include only those who 
qualify for positions that require a high degree of technical training 
in such fields as budget, atomic energy, legislation, and liaison. 

When a senior administrative officer is assigned to an installation, 
it is usually intended that he fill a specific job that is in keeping with 
his primary MOS. In this case he should not be moved to another 
type of duty during his tour without concurrence of the Career 
Management Branch, Office of the Surgeon General. 

Q. Should an administrative officer specialize in filling positions 
such as adjutant, mess officer, personnel officer, or supply officer ? 

A. No. Junior officers who specialize in such positions only hurt 
their future. As they advance in grade, they should enter broad fields 
of administrative specialization such as hospital administration, sup- 
ply, and training, but they should seldom be assigned repeatedly to 
one type of position. Company-grade officers should also expect as- 
signment to all types of units such as medical battalions; hospitals, 
both field and fixed; training centers; and Organized Reserve Corps 
units to give them a broad background in all Medical Department 
activities. 

Q. Does constructive credit for a service school serve as a bar to 
attendance at that school ? 

A. No. Since the basis for credit was seldom the equivalent in 
training benefits to the material that could have been had by actual 
attendance, such attendance is encouraged. 

Q. What is the authorized and actual strength of the Regular Army 
Medical Service Corps by grade? 

A. This is shown in table 1. 


TABLE 1.—Grades of officers in Medical Service Corps 





Regular Army 


Regular act on strength __| Reserve 
rs Army grade 
Grade | authorized | Permanent, Grade in | in which 
strength ache which serving 
ere serving 

Colonel ----_-- aubeek eh a ee tent 17 | 2 13 2 
I CI sein tecscnamtaeseen seas sige ee 116 | 50 86 | 57 
Major-- si tains tia Sheen races 158 143 190 237 
Captain_-__- EE See | 191 281 221 753 

ee SE, «ice oda codon aus aes 150 99 69 7 
Second lieutenant__-__------ [ES 200 13 9 299 
URS So otice a eco ae dea eesa aes 832 58 588 2, 127 
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Q. How many vacancies for appointment in Regular Army Medical 
Service Corps exist in each of the four sections ? 

A. This is shown in table 2. The break-down is not established by 
law and is readily adjustable as estimated requirements change. 
Overstrengths in one section can be applied against vacancies in an- 
other until adjusted by attrition. Appointments now can be made 
only in the grade of second lieutenant (or first lieutenant with Ph. D. 
degree). Necessary information and qualifications for appointment 
are contained in SR 605-25-10, 21 December 1949. 


TABLE 2.—Vacancies in Medical Service Corps by section 





Section | Authorized | Actual | Vacancies 

Pharmacy, supply and administration ____-.-.............--------- 510 499 11 
Sanitary engineering-___-_------ 55 11 | 44 
Optometry _-_- : si ouies peace 17 1 | 16 
ETE LS Ee OE ey anne es ee ea ae ‘ 250 | 7 | 173 
| S eet eee 
Reh Sco nee ee Ree ot ane | 832 588 | 244 





Q. How many Medical Service Corps officers will be sent to Army 
Service Schools during the calendar year 1950? 

A. This is shown in table 3. 
TABLE 3.—Estimated number of Medical Service Corps officers to be sent to 
service schools 


Armed Forces Staff College____ "2 | St. Louis Medical Depot: 
Command and General Staff Col- Medical equipment mainte- 
i ee Ge nn BG 3 NING ose oa Se ets 2 
Medical Field Service School: RINE 1 
Advanced branch course_____- 45 | Radiologic defense *______ = 5 
Basic branch course____---—_- 10 | Quartermaster School__--__-_-- 5 
Hospital administration__--__ 80} Army Information School_____~ 1 
Associate advance branch course_ 10 —_—_ 
Associate basic branch course___ 5 NER on see taacees 118 


1 Given at the Army Chemical Center and elsewhere. 


Q. How many Regular Army Medical Service Corps officers do you 
estimate will be in civilian institutions for training during calendar 
year 1950? 

A. This is shown in table 4. 


TABLE 4.—Estimated number of Regular Army Medical Service Corps officers to 
be sent to civilian institutions 





Hospital administration______~- 1 | Clinical psychology_-_---_--_.--- 8 
Personnel management____---__ 1} Psychiatrie social work_________ 4 
Business administration_ Bs 2 | Radiologic defense engineering__ 1 
RNIN ak 7 Pen rneeneny = cnn 4 
eeu 55 Daag oS Oe Pi ee a 1 
Physical reconditioning______-__ 2 | Training in industry__________-- 2 
a ae 2| Radiochemistry —_- a 1 
Sanitary engineering ____--____- 1 

RNIN cree 1 I os peste cota 33 
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“OBSERVE ALWAYS THAT EVERYTHING Is 
THE RESULT OF A CHANGE, AND GET USED 
To THINKING THAT THERE Is NOTHING 
NATURE Loves So WELL As To CHANGE 
Existine ForMs To MAKE New Ones LIKE 
Tuem.”—Marcus Aurelius Antoninus 





EDITORIAL 


Resistance and Dependence of Bacteria to Antibiotics 


The observation that certain strains of bacteria may become not only 
resistant to streptomycin, but also dependent upon the drug for growth 
was reported by Miller and Bohnhoff (17) (2) (3) (4) of the Univer- 
sity of Chicago in 1947. This startling phenomenon has captivated 
the interest of scientists and physicians because of its practical and sci- 
entific interest. Of particular interest has been the continued investi- 
gation of the problem by Dr. Miller and his associates under the Office 
of Naval Research that has supported this research since 1946. 

In the first report, Miller and Bohnhoff (1) state: “In an attempt to 
explain the rapidity with which meningococci develop a very high 
degree of streptomycin resistance during two or three subcultivations 
on media containing increasing concentrations of the drug, certain 
observations were made.” Normal meningococcus colonies developed 
on media containing 10 to 20 micrograms of streptomycin per milliliter, 
but were absent on media having concentrations of 40 micrograms per 
milliliter. On higher concentrations of the drug, two unusual types of 
meningococcus colonies developed. The type designated as “A” var- 
iant appeared to be an ordinary streptomycin-resistant strain, but the 
type “B” variant is the one that made history. 

In culture, “B” variants are small and pearl-gray when the medium 
contains from 60 to 100 micrograms of streptomycin per milliliter. On 
higher concentrations, the colonies are larger and have a yellowish 
tinge resembling “A” variant. This indicates that the concentration 
of the drug has a direct effect upon the cell physiology. The action is 
reversible, depending upon the concentration of the drug in the 
medium. These variants require streptomycin for growth in vitro and 
the number of colonies developing from equivalent inocula are always 
greatest when the concentration of drug in the medium is between 100 
and 400 micrograms per milliliter. 

This variant is not virulent for mice, but when mice are inoculated 
with the “avirulent” strain and “treated” with streptomycin (500 to 
5,000 micrograms) they develop fatal meningococcal sepsis. Menin- 
gococci were recovered from heart blood cultures of the dead mice with 
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regularity when the cultures were made on streptomycin-containing 
media. Duplicate cultures plated on streptomycin-free media were 
sterile. 

The investigators conclude, after thorough study, that this strepto- 
mycin-dependent strain is a current mutation. Reversion to “normal” 
or non-streptomycin-dependent type is so rare as to represent the 
exception that proves the rule. 

Subsequent observations (5) (6) have yielded considerable informa- 
tion on the problem of resistance and dependence. 

Rabbits and mice were treated with streptomycin. Cultures were 
made from their upper respiratory and intestinal tracts. During the 
second week of treatment, streptomycin-dependent bacteria belonging 
to species normally inhabiting the respective areas were recovered. 

Throat smears from patients under treatment with streptomycin 
(receiving more than 1 gram of the drug daily) were examined for 
drug-resistant strains (7). During the first 13 days of treatment 
98 percent of the patients were found to have streptomycin-resistant 
bacteria belonging to the normal flora of the human throat. It was 
reported that streptomycin-dependent strains were also recovered, but 
details are not given. 

From these two series of tests, it is to be concluded that streptomycin- 
dependent bacteria actually occur in nature. 

It is curious that in the most exacting streptomycin-dependent cul- 
tures, streptomycin is not utilized by the growth of the organisms (8). 

Extension of studies to other micro-organisms has revealed that 
resistant and dependent variants occur in cultures of Staphylococci, 
Bacillus proteus, Escherichia coli, Aerobacter aerogenes, and 
Salmonella. 

Studies currently under way are designed to determine how common 
resistance and dependency may be to other antibiotics. Two strains 
of meningococci have been found to “grow better” in the presence of 
penicillin. They “require” penicillin, however, only in the absence of 
certain growth-stimulating factors, such as whole blood in the media 
or high carbon dioxide concentration in the atmosphere. 

Strains of E'scherichia coli have been isolated that are resistant to 
penicillin, chloromycetin, and bacitracin, and to combinations of these 
drugs with streptomycin and-themselves. 

The importance of these observations is difficult to evaluate. Per- 
haps it is not surprising that such mutants occur in nature. Proof 
that they do, leads to some interesting speculations regarding the 
future of therapeutics and even epidemiology (9). The fact that 
antibiotic therapy, especially with penicillin and streptomycin, has 
given and continues to produce satisfactory results indicates that the 
phenomenon must not be too common or of too great significance. 
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This does not mean to infer that the clinician should fail to realize 
that such mutations do occur and may give rise to unpleasant results. 
The significance may be more far-reaching than can be visualized at 
present.—Roger D. Reid, Ph. D., Office of Naval Research, 
Washington, D. C. 
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BOOK REVIEWS AND BOOKS RECEIVED 


Publishers submitting books for review are requested to address 
them as follows: 


The Editor, 

UNITED STATES ARMED Forces MEDICAL JOURNAL, 
Bureau of Medicine and Surgery, Navy Department, 
Washington 25, D. C. 

(For review) 


EXPERIMENTAL Surcery, including Surgical Physiology, by J. Markowitz, M. B. E., M. B. 
(Tor.), Ph. D., M. S. in Exp. Surg. (Minn.), Associate Professor of Physiology, Uni- 
versity of Toronto; Formerly Assistant in Division of Experimental Surgery and 
Pathology, Mayo Foundation, Rochester, Minn. 2d edition. 546 pages, illustrated. 
The Williams & Wilkins Co., Baltimore, Md., publishers, 1949. Price $7. 

The author emphasizes that our knowledge of the physiologic activity of the 
various organs is largely based on experimental surgery performed on animals 
and further that many of the remarkable advances made in surgery and a 
great deal of the knowledge concerning the function of the glands of internal 
secretion are the direct results of this kind of surgery. 

This book contains a wealth of information relating to surgical physiology 
and experimental surgical procedures and technique covering practically every 
organ in the body, and also includes blood vessel surgery and surgery of the 
nervous system. 

The free style and discursive and coordinated presentation makes this book 
extremely interesting reading. It is recommended for the intern and resident 
in surgery as well as for the surgeon and internist; they will find in it many 
practical facts of great clinical value.—Capt. J. L. Schwartz, (MC) U. 8. N. 
MUSCLES, TESTING AND FUNCTION, by Henry O. Kendall and Florence P. Kendall, Physical 

Therapy Department, Children’s Hospital School, Baltimore, Md., with a foreword 
by George E. Bennett, M. D., Emeritus Adjunct Professor of Orthopedic Surgery, 
and Robert W. Johnson, M. D., Adjunct Professor of Orthopedic Surgery, Johns 
Hopkins Medical School, Baltimore, Md. 278 pages, with 162 illustrations. The 
Williams & Wilkins Co., Baltimore, Md., publishers, 1949. Price $7.50. 

This book describes the procedures in testing, grading, and recording muscle 
strength. The functional significance of muscle weakness and contracture is 
discussed in detail. The records obtained from these tests provide a basis upon 
which the physician can prescribe muscle reeducation and upon which he can 
rely for pertinent information if it is necessary to plan reconstruction orthopedic 
surgery. 

As a background for this book, muscle testing was performed on several thou- 
sand patients, both paralytic and nonparalytic, by the authors during 25 years 
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experience in physical therapy. In addition, for the purpose of research, tests 
and postural examinations were done on approximately 1,000 normal persons. 

The first chapter presents the general procedures and fundamental principles 
in manual muscle testing and grading. Definitions of the terms used are 
included. 

Chapter 2 illustrates four types of charts used in recording muscle examina- 
tions: diagnostic charts for nerve lesions, cranial nerve chart, poliomyelitis 
charts, and body mechanics chart. The diagnostic charts for the nerve are new 
and extremely valuable, and have been designed especially for use in lesions of 
the spinal nerves. 

The remaining chapters consist of specific test procedures. Photographs and 
anatomical drawings are included with the tests to show the muscle, the di- 
rection of movement, and to indicate the place and direction of the examiner’s 
pressure. The accompanying text gives detailed information on the test. 

The appendix lists muscles grouped according to joint action and gives their 
origins and insertions. 

Physical therapists will find this book a valuable aid in teaching and a useful 
reference.—Lt. R. Moeller, (NC) U.S. N. 

THE PATHOLOGY OF NUTRITIONAL DISEASE, Physiological and Morphological Changes Which 
Result From Deficiencies of the Essential Elements, Amino Acids, Vitamins, and 
Fatty Acids, by Richard H. Follis, Jr., M. D., Associate Professor of Pathology, 
Duke University School of Medicine, Durham, N. C. 291 pages, illustrated. 
Charles C Thomas, Springfield, Ill., publishers, 1948. Price $6.75. 

The reader of this treatise on the pathology ef nutritional disease will find a 
complete discussion of the currently available information which deals with the 
physiological and morphological changes occurring naturally or produced experi- 
mentally, which accompany deficiencies of one or more of the forty-odd nutrients 
now known to be essential. Among the nutritional deficiencies discussed are 
scurvy, the anemia of iron deficiency, rickets, beri-beri, pellagra, and colloid 
goiter. 

Especially significant is the chapter on choline, which is an important constitu- 
ent of the phospholipid lecithin. The role played by choline in cancer of the 
liver has been omitted; however, the relationship between choline and fatty 
metamorphosis is well presented and more recent developments are adequately 
discussed. 

This excellent textbook is to be recommended to students of pathology and 
biochemistry, as well as workers in nutrition and other fields. 

—Lieutenant Commander K. P. Knudtson (MC) U. S. N. 

NUTRITION AND PHYSICAL FITNESS, by L. Jean Bogert, Ph. D. Formerly Instructor in the 
Department of Medicine, University of Chicago ; Instructor in Experimental Medicine, 
Yale Medical School, and Lecturer in Chemistry, Connecticut Training School for 
Nurses, New Haven; Professor of Food Economics and Nutrition, Kansas State 
Agricultural College, Manhattan; Research Chemist, Obstetrical Department, Henry 
Ford Hospital, Detroit. 5th edition. 610 pages, 35 tables and 96 figures. W. B. 
Saunders Co., Philadelphia, Pa., publishers, 1949. Price $4.50. 

This is the fifth edition of a text on nutrition which made its first appearance 
in 1931. The book is intended for those interested in home economics. The 
author assumes that the reader has no previous knowledge of physiology, chem- 
istry, or nutrition. The aim of the book is to present the “particular facts which 
anyone needs to know in order to build a sound body and maintain a high degree 
of health and vigor.” 

The book is divided into five parts, namely: Foods, Body Needs, Body Processes, 
Meal Planning, and Diet for Special Conditions. 

In covering this material in a small text, the author necessarily had to limit 
herself to dogmatic statements and present those which she considered the con- 
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sensus of current opinion on the subject. The book is very easy and pleasant 
reading. The chapters on protein-rich foods and protein requirements have been 
extensively revised in light of the discovery of new vitamins and the role played 
by the newer amino acids. 

The section on diets for special conditions includes diet for children, diet for 
pregnant and nursing mothers, diet after 40, overweight and malnutrition. 

At the end of each chapter are questions and problems that would be useful for 
teaching purposes. The appendix includes an excellent chart on the nutritive 
values of common foods in average servings. 

This book will prove of interest to dietitians. 

—Conmander E. E. Metcalfe (MC) U.S. N. 


TECHNIQUE OF TREATMENT FOR THE CEREBRAL PALSY CHILD, by Paula F. Egel, Cerebral 
Palsy Director, Children’s Hospital, Buffalo, N. Y.; introduction by Winthrop M. 
Phelps, M. D., Medical Director, Children’s Rehabilitation Institute, Baltimore, 
Md.; appendix by Moir P. Tanner, F. A. C. H. A., Superintendent, Children’s 
Hospital, Buffalo, N. Y. 203 pages; illustrated with photographs and drawings. 
The C. V. Mosby Co., St. Louis, Mo., publishers, 1948. Price $3.50. 


Here is a book that is an excellent manual for physical therapists and physical 
therapy technicians. It is written on a down-to-earth level describing the exact 
treatment techniques to be employed in carrying out the physician’s prescription 
for the care of patients with cerebral palsy. 

The author, Miss Paula F. Egel, is at the present time the director of the 
cerebral palsy department of the Children’s Hospital in Buffalo, N. Y. Her vast 
knowledge has been gained by working with the mentally defective cerebral 
palsied children at Newark State School, Newark, N. Y., as well as the mentally 
normal group at the Children’s Rehabilitation Institute in Baltimore. She has 
worked with children in their homes and in special schools and these experiences 
have contributed to her conclusions as to specific methods and procedures, 

After a very brief history of cerebral palsy, Miss Egel classifies the condition 
into the five main general types, namely: spastic, athetoid, tremor, ataxia, and 
rigidity. She emphasizes that it is much more important to consider the chil- 
dren from the standpoint of treatment rather than diagnosis. Her chapter on 
the personalities of the main types is excellent and brings out the point that only 
through understanding the individual personality can effective treatment be 
instituted. 

She lists five extremities instead of the usual four—the fifth, speech, being the 
most important. 

Dr. Phelps has designated 15 modalities which comprise the entire treatment 
for the 5 types of cerebral palsy. The remainder of the book describes each 
modality and how they are used in the treatment of each of the 5 types. 

A large portion of the book is on conditioned motion. For this purpose there 
is a standard rhyme set to music for every motion of the body. This is a con- 
tribution to the care of cerebral palsied children by Miss Jenny Colby and these 
rhymes are used universally today. Because of this universality a child starting 
treatment in one place will be able to carry on with the training without too much 


interruption if moved to another locality. 
—Lt. E.G. Robinson (NC) U.S.N. 


FUNDAMENTALS OF BACTERIOLOGY, by Marvin Frobisher, Jr., Se. D., Chief, Bacteriology 
Laboratories, The Communicable Disease Center, United States Public Health 
Service ; Lecturer in Bacteriology, Johns Hopkins University. 4th edition. 936 
pages with 420 figures. W. B. Saunders Co., Philadelphia, Pa., publishers, 1949. 
Price $5.50. 


This excellent textbook for beginners in bacteriology has undergone a thorough 
revision, Every chapter has been rewritten at least in part and the material 
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has been expanded and rearranged. Over 100 new pages have been added. This 
new edition includes the latest views on cell structure, new theories of enzyme 
action, and a complete new chapter on the microbiology of food. The text is 
divided into four main sections dealing with basic principles; yeasts, molds, 
and higher bacteria ; true bacteria; and the pathogens including protozoa. This 
is a handy reference work which could serve as a refresher in bacteriology for 

the busy medical officer. It is well illustrated and the publisher has greatly im- 

proved the reproduction of the illustrations. There is a list of references at the 

end of each chapter and a complete index at the end of the volume.—Zt. Col. W. 

G. Brandstadt, MC, U.S. A. 

CoMROE’S ARTHRITIS AND ALLIED CONDITIONS, by the late Bernard I. Comroe. Completely 
revised and rewritten by 17 leading rheumatologists, under the editorial direction of 
Joseph L. Hollander, A. B., M. D., F. A. C. P., University of Pennsylvania, Phila- 
delphia. 1,108 pages, 370 illustrations. Lea & Febiger, Philadelphia, Pa., pub- 
lishers, 1949. Price $16. 

This is a complete revision of Dr. Comroe’s comprehensive text on arthritis 
With each section done by a collaborating editor specifically interested in arthritis 
as related to his specialty. The volume deals with the entire field of the rheu- 
matic diseases and covers any disorder producing stiffness and pain in the 
locomotor system. 

Many chapters of the new edition have been revised in the light of recent 
trends, and obsolete material has been deleted. New chapters dealing with 
collagen diseases, palindromic rheumatism, Reiter’s syndrome, pregnancy in 
arthritis, and joint physiology have been added: 

A full discussion of all treatments has not been attempted, although most are 
mentioned. However, this edition does discuss fully all the standard and recent 
therapeutic methods in detail. 

Compound E is discussed briefly in the portion on the role of the endocrine 
glands in rheumatic diseases. Selye’s “adaption syndrome” is also covered in 
this chapter, although the authors do not state their views in the light of his 
ideas. 

The chapter on Reiter’s syndrome (infection uro-arthritis) is well done, and 
brings together all the recent work on this enigmatic condition. The more 
useful therapeutic and diagnostic tools are discussed, but the editor leaves 
the reader somewhat in the air as to his own conclusions on the subject. 

The chapter on splinting of affected joints is well written and deserves the 
attention of all who treat arthritis, but it is not considered that the discussion 
of the physical properties of plaster of paris is necessary. The authors rightly 
place great stress on the prevention of a deformity by proper splinting and 
orthopedic care. An excellent chapter on the orthopedic treatment of chronic 
arthritis logically follows the chapter on splinting. 

The only adverse criticism that might be made of this text is the occasional 
redundancy resulting from having so many authors. However, the edifor has 
done well in eliminating much of this. 

This text presents in one volume, in an easily readable type face, an up-to-date 
summary of the status of arthritis and the advances brought forth during World 
War II and in the recent literature. There is a complete bibliography at the 
close of each chapter. The summaries in box form are especially advantageous. 

It is recommended as a useful reference to the general practitioner and to 
specialists in internal medicine, orthopedics, physical medicine, and the medical 
officer in the Armed Forces.—Lt. A. B. Dickson (MC) U. 8. N. 
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THERAPY THROUGH INTERVIEW, by Stanley G. Law, M. D., Minnesota Psychiatric Institute. 
Foreword by Eric Kent Clarke, M. D., Minnesota Psychiatric Institute, Minneapolis, 
Minn. 305 pages. McGraw-Hill Book Co., Inc., New York, N. Y., publishers, 1948. 
Price $4.50. 

This would be a very amusing book if it were written for that purpose. But 
since it is apparently intended as a serious book on therapy it is far from enter- 
taining. It is true that the author states that it is not intended to create psychia- 
trists from general practitioners and that fault may be found with its over- 
simplification but he seems to lose sight of these facts after the first few pages. 
The naive reader who looks for clear-cut cases in actual practice will be sadly 
disappointed by the use of fictional cases in which the therapeutic situation is 
presented in question and answer form. These fictional cases create an unrealistic 
impression. In the opinion of the reviewer, the author has missed the type of 
case in which his intended audience, i. e., the general practitioner, is most likely 
to be interested. He discusses, for example, the therapy of peptic ulcer, the 
psychopath, and sexual perversions that more experienced psychiatrists might 
approach with misgivings but does not mention the handling of anxiety, fatigue, 
or the somatic manifestations of depressions which are a frequent source of 
complexity to the general practitioner. 

The insistence of the author on the distinction between psychiatry and medicine 
should be clarified. It would seem that attempts to divorce psychiatry from the 
rest of the practice of medicine should be deprecated rather than encouraged. 
Psychiatry is only one branch of the practice of medicine and psychotherapy is 
only a specialized form of general therapeutics. 

Although this book can hardly be recommended for the general practitioner who 
may be misled by its oversimplification it should prove entertaining to the psy- 
chiatrically oriented reader.—Commander J. R. Cavanagh (MC) U.S. N. 


BOOKS RECEIVED 


Receipt of the following book is acknowledged. As far as prac- 
ticable, it will be reviewed at a later date. 


MODERN FOOT THERAPY, by Reuben H. Gross, M. Cp., Pod. D., Dean and Chairman, De- 
partment of Podiatry, the First Institute of Podiatry, Long Island University, 
New York, with the collaboration of 19. Edited by Maurice J. Lewi, M. D., Presi- 
dent, and Director of Instruction, the First Institute of Podiatry, Long Island 
University. Modern Foot Therapy Publishing Co., New York, N. Y., publishers, 
1948. Price $9.50. 
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